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PIHYSHAL BTABLHATY AND PINFLATE DETERIGKEATION IN (PANS
OF BVAPORATED MILK HELD I'SDER REFRIGEIATION
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PHED J,GREINER axn E. ”.-_I'A"FITT
E'Jupumlw] Milk Jr-.\h.priuﬁlm, l'|g51-it|;n, TE arings

ARKTIEANT

Average el afber 3 v da tin wwd dron evutent wers pol Alrnilieant in
caniperisnn with the frosh eontrol, However, thiee wi- w rrmsiderhbe eanebo- .
ean warintion. The lead vontenl wos not sipnitenutly dinneed in stirier.  Tha :
rivual color was not staifleantly dacker, nithowsh rellectanee at QU g i
indierte Tormation of hlﬂ':\h'r.i": cwnponnd< Phe Mavor [ hedonie sl Wt
significantly sl in stoenwe, when eonanmed ws o iceraee, bt unt in cTise,

Milk Frod sepovation, probein sedimetlation, sead T semin dutinernl depuasitt
were founid ot to be prablen wider these sbomge cmditing., The P e
slightbe (0.1 pHE whereas viseasity wmd whippalility were w2 ip-
penred anehutgoed eelotive e Feesll suntpel~, Vitinie I3, wned By aliol wist ehanee,
but B, was vedaeed 237, ol T8 pedhienl 3387 of the arivise] velwes, R
Feeding lests dlish not fliciee o ittt differcaee W getrin gonlits hebween
starage and conted siaple-. Thote was soue evidemee nl g finenees in $0%
and & swletantind ovreuscom Tree Talty ocids aburing starize. Eluetnplom g
patterns were essentinlly Uie same fur buth the storage sateples and eontrals.

In Muy of 1055 o guaatily of cvapornbed  nations. Tr wie deterinioed wlarimcetricubly
witk wax pavehpsed by the Grteranistes Corps {T) bxea thiveyenate prroecael e, =il ERERTI|
il stoewd abt 32 F. lu e sonaner oF 1830 sbeobol to oxiewet the voelor comples, Tin il
mepresentalive sainples S sieh ot were supse lead wore determined (17 0 2 Sa erent 1eaor]
phied the Fvoiporated Milk dssoelation. with i Polaraerapl (Medel XXV T and L
the understanding that aombers of it Adimine wore omoved From She avid direst by g
intrmtive Trehuobigists Committoe (Liter to e cipitiion with added aleminun veagent-.
oame the Resenrth ael |h'1.'1'|u!l|||r||t- UCystemeil ) PRI
would enbjeet 1hic wills o Physidochuoimicsl Al D Syeetoopladtosneler with petleetuee
shalyses, The ohjeetive wus Lo determine thae afbzeciigenl was wanl at wave lepgrls of 520 Tt
logrve ot ehangze that ol ol place e dhe 45y ol 00 e kv watlh edit wirdthe o0 0T .
e whurnpge pweriond slieme whicl tone the e avrd LRSS bapi, teepaentivele, 8 Bhad o r BTN
Sevngernled mil! o waor o Eneneed e Jicim leed eatbnisle b eetsyedas W teb 1 s obge Yl
by maving. The clanes of e exipornted will to vneal BEY petloctines '

Wi el Lot gl s avecpbed with-
MY Pat, g

For eulior nusurenwents o {teekon,

B b pe oy, Wilipping s 3 ownhets e e
Tuibedd g~ toellein s LI T 1odee, vy Lo f

FXFEUIYESTAL Phrw e p-ge ' and hebers eme comtenmomat Dysimeek itebeen

- ’ine el s e T g -1

. Frum, tiv. wned had. The stinplis bestedd fuy IR nt \'I--u. : ITR I L _..” oo
Wome wen welogshesl prion Lo o atees b L T ETTE otk aohd mmaiier bewd

it ; ol wleipepef o re Tl veenllingr [Tr—
Uadint ilm] reasinla o heckend I ddunl el i rrl_"'"'i - IIE" coalling !'_H" vl oW
- ' Powdiesd b o T e ettt o0 |y e

| T P bl i Alelula e 9, Tin g Jl!'r'l1h1|l'l|l gl B vealite ot wliprhear wilh wie
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428 H. W. ADANZ ET AL

read inmedindely and revarded as per vent over-
ran. The graduated evtimler was el to stund
ot Enom teiaperatiee, AL infereals of 30, G,
md ™M nin, the breakdown of the whip wns
sherved by poling  the mwount o serwn
" { T

Organoleptic eonmination. The vor of the
4-yr-old evaporeated milk sanples and the fre<
ctrol was evabuated os o beverage after re
rotistitinion ta a mativ of one pard cvaporatel
mitk ta vne amd one-fornrth parls wuter wnl the
evaperated milk was wsed directly o cream
eoflee.  Forty judzes evalnated oneh sample
under these sonditionz, wsing the hedmiie acove-
card=—n pine-poivt seale mangineg tram extoome
like (rated nine) to vxtvome di=like {mdod one)
with neatral like or dislike receiving 2 value
of Hve

Creaming aud  proteiu aedimeutatian, The
amgunt of erenming (fat separation] and pro-
tein sedimentntion fzludgingt wos miod suh-
jectively, The minimul awounts of sodinent
and {at separation obereved would wot justify
fhe efforts of gquunlitative cstimtbion, Qn o
relalive hasks, however, ratings oltained could
he cotsidered on a seale of hitensily where n
xr-vld room tewperabure saple was erruel pd
definite for fut separation.

Fizcority, pI, und lime grain. The viswenzity
was menstred by hotle the Mojomier and the
Broukfiell viicosimeters at 73 ¥, The plf was
mrasured with the DBeckine Model G Glass
Eleetizale, Lime ,f.:'l‘ﬂill e =lreaneals were rted
subjectively. This teen s nsed e de-ceibe n
ealeinm phosphate-ritrate conplex whiel £y
kard, white, spherien] erystels during =topeme.

I EOH‘I}J!I‘J‘ viteacins,  HiboQavip apd Uda-
mine were deteriniued by fluoromotrie wothls,
F¥itamin B, was determinod microbiolusically
mying the vewst, 5. corfsbiergenein, by enippnri-
s with fresh USE staaudnnd voast eake, The
TSP wethod (Fourth Supplement, XEY, Ree
¥ivien 14, 1950} was wsed in delerminntion of
vilarin I,

Protern guelily, The study ol potein quality
was e using Sprague-Dowley rots aned was
eontinued for 6 wh, Seven crompe of ben rats
werr wseal. Frowl was supsalied st libitu, and
deily roenrds o the Fod b W
kept, Protein waos sappticd ot o loeel of D%
on A ey Lasiv, Fhe ralions were budunead bee
bwren grmps o o cabale busds ami ey wene
adequately supgdementmd with thiariue, ik
Hlﬂ'illp vitamin - f‘irl'.'jlllll J:.‘lntullu*nuir'. Inlzyi L,
vitndn B, and minerals,

Free [l weidity voudewt, Froo fat aeidiny
eomcbenl wins deberiined by e g bearecile|
by Franke! and Taressuk (4], The units of

[ree fat neidily were compated oz e millilitere
of nurmal alkadi rguieel to sewtealize the o
Irem the ether extract ol evaporated milk eaden-
lated a1 the 108 fut level

Nospratein nitroger, The nonprotein nitm,-
gen waa delermined by Howlnad's procedure,
Reagents of twe samy voncentratiog deserild
by Wowiomd were wed: however, the volme
ol reggeids and the sample size wore podoes]
Proportionztely (§).

Electraphoresis detevaiintion, Tl rloetro.
phorediz wis made in an Amines Electruplo.
resiz Apparatas. The protein Traction of e
evaporuied wilks was prepared tor electro-
phoresis s Follows: Three parts of veron]
buffer, pil $.4, were addel to oue purk (hy
weighl} of evaporated milk. To 58 ml of this

- sotation 2 1l of M. 2 .04, were adibsl with

sticrite. The solution was sentrifugod at 26,000
* g for 20 i te reviove precipitatnd UaCa,
end ik fat. The clurifiod solution was din-
Ivzed azaitet fwo ehanges of voroual hulfee at
2C, to remove netose and subts. A Hiind dinly-
ais ol 1824 by with stireine wos onde NEGTITE:
buffer subampuently used in the clevtirpiharesis,
The comluctivity ol the protein salution ot
electrophovesis did not ditfer geeatly Trom that
of the buffer. The nverage rime run was 2.7 he,

RESULTS

Trow, tin, wnd Tead wnafuses, The dute fur it
eonfent {Table 2}, when analyzed for varinlion
amrg abs and hedween enns witlhin Lita, T
vealed wo siguileant differenees amone Jrodue-
tion lots, bt sipeifesnt difercnoce wire ol
served hetween duplioate cans, The same ty e
af variation was olserved i e Froal eontil,
The avernge for the dvrobl sauples wus oot
signifieantly different from the Fresh eontrpl—
13 w5 2.0 ppm.

The anolysis Toe tin {Tuhly ) revealed smpe
protneel differences, ol sunnse i varions
lots and hetween duplicate eontainers within
lots. This avight sumoat thot the degrer of
elching of the Go plute of the ean intertor
wold b oo ped udientioe ol the Mueiggt ol
tin to be foaud in the wilk. Howoeen, in this
stdy the corrclation was peor. Wik respherl
oo thie persise 0 B ocontent over tle ol
wo pobe sicnilicant nerases inosene eans g
bats, altlnugll others dul el show sterin il nt
eremas, Mesalts B el RT)1 cRTT ST P B
sliswed no sivnifiennt diforenvos Lotwoe e
sboragee semples and the Feesb sontels, The
achtnl bovel alevavial wias ut Bie bowee Tt
uf senstivity oF the wiethinl, These values g

consistent with viebues vepuretl Poe vl ile -

(2).
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BTARTEITY AXDL DETERAORATION GF BV aPouASER MiLK 47

TADLI 1

. Avalyses of relrigeraded stored QM cvigorai] milk Anenpelis
T.ond
Irem Tin {duplirate)
parts per i rhx e I ERLES )
Bampls T Mean million  Meun willion Etching
Tl 1.T 16 1.5 RSN ; 34 Tawss 13anee 1.1 Muderpto—yniform
TE21 1.6 18 17 1.1 LY 14 Lencthan 9l Meulerate—uriform
Moan 1.7 3.4 1
1822 lé a2z 19 L0 15 L7 Lows thpn .1 Btrung  modlerale—uni-
forin
[ 4] 16 15 315 Ll 31 L1 Lessihan0d Biromg  mnlerale—uni-
Meon T 14 form
1821 1.5 1.2 1.2 0y 1.1 0.9 Liewa than 0.1 Monlerate—uniform
e 1.8 2% 2.1 1.7 10 1.3 Liewd than 0.1 Trara penvrul-—soveye
Mean E T; localized .
169D 10 14 12 L6 13 14 Testhan0]  Strang moderate—unis
farm )
)i 24 23 23 1L} 11 1.2 Less than 0.1 Slight body—sovers
Mean 18 13 foealized
T8 12 12 12 b5 84 05 Lessthen0l  Strong spderate—uni-
form
884 1.2 1.1 1.1 1 740 7.3 Lean than 0,1 Birong mederate—not
Mena ET) Be quite uniform
Fobs J4i4 12 13 ae 02 Lk d Laww than 0.1 Malerate—unifurm
THRS &p 07 28 oF 13 1.0 Less than 0.1 Strong al——unitonm
Mean 2.0 ) :
Te06 o 1.0 {FX:] 18 138 2.0 Leas than 0.1 Strong  molerate—uni-
faru
o900 60 48 48 68 &3 6.5 Loeas thon 4.1 Berere along seniis—
Mean 24 E halanes truce
7990 12 11 11 1.y 21 a0 Lony than 0.1 Srvere—unifarnm
160D 11 13 A2 21 14 2.0 Lesstion 0.1 Bovere—uniEorm
M=an 12 2.0
Generel mean ‘H '-';}"-9
Fregh eontrols
GTOTOI nd 24 2.5 13 Lo 1.2 Teaa than 0.1 Trare—uniform
aTeTo 12 14 13 13 13 1E&  Leasthan 0l Troce—anlform
Mean 1.4 18

Colar. The reffretunce vilues shown in Table
2 show a sumll, hut significant, decroase com-
Ieeed to the Tresh control (6374 va G507
A5 mp). This differsuee shoukl he harely
disbingui-halily by visml wanparizoen. Visual
bemsitivity to refloclanee differcnecs i4 appemxi-
balcly 1577 at thiz wave lumpelh.

AL e avernge relloelaiee value for
these stogunl stinples wie AT, acainst o fon-
trol of 350, Thi= would indicate the de-
*eluprnent af ctpemenls eapahle of aheochinge

e s wive lesth oo wroler exlent i
Tith Fresl snprles without weeessazily affeeting
Tiaugl ealuy,

Whippability, Data shewn in Tulle 3 indi.
eate Hu magnitude of voviabion o whippiog
ity ebecrved in saevessive production Bots
of evaporated ilk, Theve 19 wmo basis o gs-

stiie Bhut Hiere bz been any sipndticant vlhoanee

in whipping yualiny as eompared to the fresh
tontral.

Grpanmtepie reafnationg, The mean Ledowie
vilues Tor Hue avar somparizon of the Froesh
anl the nped evaperated wdlk wlien weed in
vatlew Ak as o bevierage were deterniiaal, No
strniticant differenee wia ohacrvod when testel
In valfer. The value for the storage preoulinet
was 88 i elloe, vnpared o the sontral value

Lyl
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TATLE =
Per eont rolor reflectanes

BH opening ®T n f.025 mim
rare ngth 320 HI) ma
fLat xo.) (%l
mzl GR.0 45.5
Tgua 83,5 .5
T i1 413.5
THER fiB.0 440
T4 645 4583
TRIG as5.n 47.2
TR 443.0 47.5
jo0 [T 8.5
Mreaz 6.7 44.5
Frogh eantral ga.0 555

e W. W. ABAMA ET AL

TALLE 2
Whipping quality

% Borun drninagu
Overrun 30 Min G0 Min 0 Min

{ Lol wn, ) (%)
762l 3M 3 28 a3
) =11} ) 30 10
THIR 300 - 5D ac
THER k1.3 5 13 &5
Tus4 b b 2 10 17
7635 3&5 5 35 10
1605 05 32 45 92
7699 $00_ 10 50 2
Mean 3744 LG 5.0 GB.0
Fresh cqrtrol v 10 43 55

of 5.8. However, there was a reduction in seore
when wred s 0 hevernge, The storage sumnley
sored 5.3 a3 a bevermge, comparad to 6.1 for
the fresh wtrel

Creawing aud peotein secimentution. (ser-
vation: were made on ervaminge | fut SO PAEDR-
fion] and protein sedimentation (elodying ],
coparing the samples with o eomnmreiafl v
predueed evaporatml milk held 2 v 4t roon
tempernture. Qnly slight elanzes were observed,
The mintnal amonuts of creaning awd |prutein
pedimenlalinn that oreiterad would slHTeRE o
heecssity for toruing evaporuted nilk, even
upon extended stormge wlen the tetnperature
is at 32F.

Fieeority, pil, and fime grain. Thee datn,
shown in Table L indicate the vieensity to be
eottsistent with (he frosh eontrol. The pEl had
dropped slightty relutive to the eontenl. Tle
lime grain rubing: wore somewhat variabbe, bt
werg well within acceptalde limits {trace to
light).

B Compler vitamins. Results lor vitwming
I, B, By and T are slewn in Tuble 5. The
Morage samples can he conpared with fresh

fl
1

production from the spme souree, In Table §
we gee N0 signibiennt difference in vitmeiny I,
or Be. Vitawin D 3 down te & value three
fourths of the originu! and B. b a value twao.
thirds of the originnl. Mure evidonoe of the
stability of tlaamine can be scen by eI
the results Tor By lrom Toble 3 wilth contool
sautples team the same production aren takeuw
b oyeae atter production of the sterare saoples
and pnalyred soon alter pracessing. The con-
trob group shawed a mean of 0.5 Rie per diter,
with & ranze of 045 1o 0.6 g et liter, bl
v fen individual samples, Bt was noted there
was a0 signilicunt diferenes betwernr the (wo
groujs,

Bimilar dala were obtaived for ribofiavin,
Twa sepavate series af analyses—one in 1054
and & seeawd o 1960—liow e et gy of
vilandn 13, over & dexr span. Tle 1054 saitiprbus
show wn avernge of 301 e poe liter based on
ten individuzl sauwpdes, The 1560 sibruples show
an averuge of 299 mg per liter for the eight
muples analyzed. When we oompnre these
enalyses on fresh product with Huw valwees for
the eold stovuge swmples, we note & loss of
about 2355 on the average.

LI TAMLE 4
Eraluation of 4-yr-cld eopparated milk
" Yiscosity .
Code . ' }I.F'. . Tl."lllp P ]'III Linw rrnin
1621 14 ©T g21h ST 618 Trice
. TG2R 1T 24,0 75 .18 Lipnt
7625 . BT o582 ™ #17 Lipht
TOHY i 164 Lk 4 618 Trua
TisGd ©o8ga 56,2 7 ' 815 Light
7605 . 4@ ats 13 4.1 Light
1605 : 337 g 75 f.00 Lipht
7699 u L] ™ gis Light
Muan . 1.1 R Ti4 617
Fresh control 1%y o4 75 . 820 Nono

LAl g



KPATHILITY axp BETERIHIATION 0F EVAIORATE MiLKE 4729

Prateiv guality. Tulibe § shows The WA
F'I.in eatr aver the f-wk Terding preiod, aand e
aVETAGE EHiL et gram of protein Tur siz hels
of eobl stornge evapamted wilk wad one rmsh

TARLE 5

¥itamin contont of cvaporated milk
Storerdl 4 yr nt 32

Tkhin- Fiba:  Vilw- Vikwe

cantrol, The neien "guin fae the six lots s ul-
tivesd ilentieal to the eontrol—284 o ™M
gainAmran poolein, Thar, it appenes that by
Fab nesay there has heen oo sivnitieant s in
prelein yunfity by sboriang ut 2 F tlipa 4 ¥r,

Nowpruteln nitengen, free frlly arida, g
elretroplenrctic wahifity,  Dnty eoverimg  the
above rhuraeteeistiod wee fn Tabh- T, Fir-t, wo

Bample Al favin  min B min T bede e pacticnlar bt (7620 tn b unisuely

high in XPN—NI0T va, NG L Trr the e,

— fmg/liier) lm.%r The ean vahue ks alout 1575 Ligher than (he

1021 0.54 320 053 L7 condrul. The frev Talty aeid conteut wus e

T42o 1) .00 B2 1.G what e varinble than N1'x nuinng thy stor-

;:g’ :é gf:f ‘ig i’g age munples, Lot Tis% was copecially hish—

T894 :ﬁu 2:51 :51 ]:3 LUA2 v, 03790 ol the fat fur Une . The

405 .51 2.82 A 2.0 uean valee for Hwo oaool podection saniilbes

:'Ig gg ggg 'E }g - was 3050 higher than the conkbrel, whivh indi-

soan 5o Py a1 17z ::t{;:}!;:tnﬂ Sipidd hydvalysia b5 taking plaee even

»

Control 353 gg ggi E The tlectrophorctic patierus were essentially

ar 41 i the sanic for hoth starage sommples and the
GTOIO R e . 24 eantryl,

TARLE ¢

Protein qunlity and basie eviiposillon
£ 732 F evaporated milk

: Totkal Avg s wk
Bampla Pratein Fal wolide ¥at gain Arg gain
(5%) g} {g/g profuin)
FLE T.50 7.83 248,85 114.7 LT |
7633 - T.30 1.81 | ) | 1114 2.8z
TE8d ' 1.57 7.9% "m.91 108.3 bl -1
7995 744 7.89 2600 1101 283
THHG T.52 7.p2 2610 11*8 4.5
7680 7.31 7.1 .G 116. 2,83
Afean 7.1 7.81 26,41 1113 284
Contrel (23 T.oe 795 1 ) 115.8 i) |
L]
TARLE 7
Elcetrophoretic mobility .
Froe Deseemling Amcrnding
Nonprotvin fatiy Foin ik OO
Lat nitrogen arid 1 It I I
’ (%) Lo vulla soety
7041 0083 0444 b | 248 R 4.1
[LTHS SO Y b 53 -6 .3 A
Thix: Jdar Sls 50 5.5 b 1) L5
. 708D JR1 LG 4.7 a3 7.8 1.0
L RIEE] 0550 5.} 14 7.5 5.3
B H %) AHMD 4.7 o 7.5 L |
FL:TH AR R .1 +4 2 e 5.0
Avg LG A8
Prush e frol 0BT 0.350 SAXINE IT R N 1A g v ot

LHITE R
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A Mecthod for the Determination of Tin in the Range
02 to 1-6 12g, and its Application to the Determination of
Organotin Stabiliser in Certain Foodsfuffs

By L. H. ADCOCK axp Miss W, G, RHOPE
(Fire, Raudalis Rowsd, Liatherdond, Swrnpy}

Tin i determined spectrophotometrieadly: a i with

) ity rodonred

gatechod violet, the complex being separ tnd!'i“

by egrmmatqgrapht-n tan asbesion orbgjllui]:nu. o “fm o m'ﬁn
Lrranotin stabitiser i isolated from the foodstof

ﬁm: tin by pamer chegmatogeaphy, wet nxidik; %x:;p:zhl;:duéﬂl?:

TETOLEn peroxide mixtute, and tin determimed in the resulting selutian, |

DacaxoTx cempounds vsed to stabil i
, _ us £ [vinyl
aperations can migrate intn foodsinfis mckgglo};i‘ in!;

z?iu[:ﬂugfi#:li;:j;ﬂs;a:im': Regulations permit the presence in cortain foodstuffs, ax a pesult
: H . wWo etranatin compeunds, mamehe, di-octvltin 55%bis fis ;
; - C b V. A W2 =D (1 R0= 0t -
:;Et?fu]:::ttlt;; and {I:::lrt}]hl‘l;n]lle.‘llt polvmer, Tie concentralion of vither, or ‘any tn:?ui:::
_ M 11 AN T P rprm., wlith reprosents 4133 250 | i :
m uf _may it e . £ oF or GZH pooom of tin (as
ﬂhﬂ::il:ﬂﬁ:: ;{a;l;ll;:;l:\ . in th-_-lfm_-d-'-mﬁ', Convenienee and nuvessity fay {;:{:it the amu:}nt
<tuf] ail. of analveis to. say, Gy, In = TR
dedermination of abennt 0473 g of tin is es's-cnti?ni. uch & sation & procedure for the
o The Analytical Metliods {amnitter's Rocommended Method! for the detennination in
EARIE mafter of ammmes of tin aot preater than 30 pg involves a specirophotometric

il with Hre codomaed comnpl in wi i
1 Mex of tin with calechol viok: i i
point of attempts 1o develop a suitable pmcedu?:,ml vioks. This methiod was the starting

chloride} during comtainer-formin
ucly containers. The American l'-"oog

Exremvest *
DETERMINATION OF Tin— e

The tin - catechal vielet commlox 1. i
of 1he Avalvtical Metlels ('.m'nu;ﬂ::‘;.t e Jess than 1 o ored speeneapn pondlticns

in the precenee of exeess of Teagent, procedure, cannot be measured spectrophotomet drally

The 1’|l;]||11¢x thus formwd ran be retai d
erlblo o " S e . etamed on a column of ashestos fsome batches of
« Iﬂ;.;_;imu T e s suitable) propased in sodium acetate - llﬁimchhric acid buffer solution

Excess of ent iobet is i
colime b s E:Erfﬁ vcliol violet i ot 1etained, and can be completely eluted from the

The complex s readily clated from n.siln’:slns urc
a surfuu_.-e-ncm'u: apent of the
ahw:rl!‘im“? ';::.' tE!-: tluted cemplex vages with different surface.active agents.
h'd'lrt':lllr :: Ih) Pr:w:_a L{{t’_:-.-;lgv_m-..- epwvified im Elep procedere for wp to 30 up of tin can be greatly
LIM.:‘L au r1|; nr;“ u:n.rr |1n'|:: with alwwr 1 pg- This speeds uperstions at the caluin seTwralian
;flt-rl'll'ldllr- U'Li‘t] n:.:._--.:'.cd coapplex [ﬂ{l}lutiun s mod reach @ maximum ontil alwt 3 hours
ARG the roapents. (Aluot 53 per cent. of the maxinom is formed in 15 nuinutes.}
T SAC sod the aurhan,

clulese columns by a dilute solution of

aotemic oF fon-tonic type. The wavclength of maximum -

g—— r—

]'i

ACOCK AXD ROPE a

1a the recommiersded for op to W g of tim, fimal pH sdjwatrent is made
with ammenia solution. ¥When osmy reduced volomes of this o
de-irable because cven small drops of 5 X ammemia solotioh give e to brpe
in a few millifitrex of sobation, and mwre dilole ammonia solutions case excessive dilntion,
which kads to delayved eoloured complex fonmation.  Final pH adiustusenl i unaporssary if
all tin solutions initially cemtain the sume amount of ackl and are therelone a1l Byoeght to tle
tevqaited pH by 1l e volume ef a suitable alkaline Lufier, Tin salotionds of egqua] scalit
tan b obtained by evapoating each tin solution in {he peesence of excess of sulpherc
and femoving the excess of 2cid at 30 €. Each residue can them be re-dissolved jn & kisoom
anount of acid. 11 wus alw found tiat with solations prepared in this amy e addition

of alkadi {as in the peocedure fur 30 p of 1in) before adding liydroeloric acd can be il ied,

The acid added and tle butler used as reapents for coloured comnlkex formation affcct
the intensily of coluat priwdoved.  Solotions of tin containing hydrochlorie acid give higher
jatensitics tham sobutions contuining only sulphurie ‘acid wien wsed with an acelate-boffered
prstem.  When a phtbalate-baifered svebem is used at ioss and White's* recommended pH
valug of 2-3, lower intvnsilies are prodoced 1haa those fron Lhe acctale system at the
recommcendrd pH af 3-8,

Calibration graphs for 02 to 1-6 pg of tin do pot pass tlrosgh the origin, oor are
completily lincar, but they ran be regarded as linear over small ranges (frem 1 pg upw
ta at least 146 pg tle ;:mp;ls are linezr).

REAGENTS AKD MATERIALS—

Al reagents shoald e of analylical-reagent grade.

W ater, de-1mersed.

Exdphwenic acid, sppr. 1-Bd,

Sulphinvic acid, R,

Hydveellorie acid, spgr. 1-18.

Leliete hydrockiorre acid (1 4 2-2]—Dilnte hydrochlorie acid pgr. 1-18) appropriately
with water, . .

c Cadrchiof wrelal, 005 per cend, oo, & m—Frepare Iresh weekly. .

Sodinm acerale In’.\’a_x-ﬁ:;.!r - sodinm A‘_fif:ﬂpxid: :ﬂlﬁ?ﬂu—l‘mpire a selution oomnhm
of sodium acetate tribyvdrate and 83 & of sedivm hydroxide in 230 ml.  Cleck this j
by adding ! m! to a mixture of 3 ml of % salphuric ackd, 049 ml of water, 04 m! of dilate
hydrociiluric acid and (44 ml of cateched vioket solutive.  1F the pesultant solution does not
have a pH of 38, adjust the sudiun acetate - sodiom hydroxide salotion by adding a solution
of slivtm acetate of cqual concentration hut with higher or Jower sodium hydmoxide foncEn-
tralioh a5 neeessary,  (The difference in pH between twoe mined solutions, one prepared with
a sulium acetate - sodivm hvlroxide solution containing B g of sodivm hydroxide per 250 ml
of sedution ond Uw other wille an aeelate - hydzoxide solution containing 0 g of sodium
hvudraxide per 250 ml, 45 aluat 0-2 P11 unid)

Sodéum acetate trifnvdrate - Ardrothioric acid solwlien—-Frepare a 20 per cent. w /v aqocents
solution of sedinm acctate tiliydrute and addd sulicient hydiochloric acid 10 produce a pH of

3.

Asbestos flees—Treat Gooch asbestos os follows. Slury the ashestos with & dilute
aquevus sotution of the selected surfacs-active ageat, by using 2 high mixcr,
distilld water te produce o dilule suspension of fibres, znd allow all bat the “fnes™ 16 scttle,
Decsmt. Ropeat the diloting and decanting steys twice, Collect the asbestos on 2 Buchner
femned, and wash it with distilled water wntil it is free from suclace-aetive agent.  Dry the
asbestes at 105" C

Fitreus celiulore powder—A svitable column-chzomatngraphie grade, i+, powder that
dispirers roadiby in aqoeous solutions, setiles frcely and gives coluns with high fow-rates,
brsides passessing adegquiaie adsorplive cagrcity: lor the tin - catechol vioket complex,

Swrface aghive apend, npse-fonie or anionic, 05 per eent. o fv aguestes sofution—Terpitol NPX
firora L2, Chemirals Luk) lias bern fuund satislactory.

Tl 17} stoek solefroni—Dissolve O-100 g of pure U in 20 ml o sulphuric acid, sp.f. 1-84,
by fwaty untad fumes appear. Cool, cautiously dibale with 1530 ml of watler apd cool again,
Add 68 anf of selplutic acid, sppr. -84, eool, and transter 10 3 500-m! calibrated Aash,
Ditote {0 the matk witls wiater (1wl of solution =5 200 ug of tin}.

rlalal
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Tin{") dilnte stendard sodwiion—Dilute 1-0ml of to{lV) stock solulion with 30 ml
af X sulpluric acid to JWUml.  Prepare just before nse (1 ml of eoletion m g of tin).

PREPARATION OF CALTERATION GCRAPH—

Transfer te a scries of 10-ml beakers, by pipetis for small-capacity burette}, volumes
of dilute standard tin solution to cover the wiu:u.e of & suifalde part of tge rarge O to 146 up
of lin. Evaperate the soliutions to @rvmess, first by heating on a steam-bati: 2nd fina
Ireativg in 2 muffie farnace at 3%° C until no solphoric acid remains, Codl the bea s,
Treat rach as follows: add 3ot of x sljdiuric acid and warm on a stram-bath. Witk
the aid of & plass red, und by rotation of v beaker, ensure that the whale of the inside of
the Braker is wetted with warm acid.  Alow the sojuting 1o evaporate o the fullest extent
that steami-hatl: heating conditions permit. Cool  3dd, in order, without defay betweea
each additicm but witll aderquate mixing alter each addition, 40 ml of water, 04 ml of dilute
hydrecllaric seid, -4 mi of catechind vielet solution and L4 ml of sodiuem acetate - sedium
bydrocide snlntion. S0t aside for 3 hours.

'repare asbimectres gr ecllnlose powder enluinns, one for use with eazch Yeaker, as follows:
liphtly plug swith cotton-wiwd, to a disance of abowt 5 mns, the cnd of a piece of glass tubing
of abwmit 4 mm id and not fess thao L30mia long, Trim tle phog so that ne cvtton-woal
fibres protrude. Slurey 0-10 ¢ of asliestos or 415 g of cellulnse powder with a few millilitres
of seediam wevtate - bdrocldorie acid solutivn ard transfer sl of the siurry to the plopged
tule, By weing addivenal solution as required. Allow the powder Ao settie and pack as
[rechy as poesible, distutling it only i ir hecomes neCreaary to release any trapped air bulibles,
When 1lie excess of aolution has drained throwsh, the colymm is ready for use, The internal

vehumoe of the teldng nbwre the colnmn slould bre ot Tuss thah -5l

+ With o Pazieur papette, trunsfer to the o G B column the whede of the solotian that
Bae Veen allowed e stand for 3 hours. Wasl Che Y] Deudoer with about 15 ml of sodjom
acetube - hdeorhlomic acid soluting, srd transfor the whole on 10 the colounn 25 soun as there
e mo mware coluared solation alwve it Al the cnlamn Lo abrain, and fomave, by tiching
any Langing deep. Hefrvt all colunim e@luents. Witheet furl juer duelay arlid 35 nd of surface-
avlive apett solution te the column to cdute the ta - catochol iolet complex and cutect
all of the 1-8 nd of eloate. With surface-getive sient solurion in @ reference coll measure the
eptival density, of the cluare ina S path miero cell, at the wavelength apnropriate for
the coinples in the surface-active agent closen (with Tergitol NTX, about 570 nm). Cunsiract
1 graph for amount of tin wersns optical density.

DETERUTNATION OF ORCAXGTIY STABILISER-—

OF the twe permitted arganatin stabili<ers for PAC foed rontainers, only the mezcapte-
atetate cenipound referred ta is extensively used in the U, The determination of this
tompound in vinegar, ofange drink and cooking uil is gealt with belgwy,

VINEGAR AXD ORANGE DRIXK

The tin stabiliser can be oxtracted from these foadstuffs by varions chlednated salvents
and hydrocarlons, but well defined separatinn of selvent and foudstufl, after shaking them
loguther ta effect extraction, is not readily achioved even by centrifuging the mixtere, Con-
Tinamne extraction it an extractor of the tope shinwn in Fig. avyid: thisdificulty. Extraction
with prirolesm spirit js slower, but gives 2 cleaner extract than extraction with clilorinated
solvents {for whicle a differently designed extractor was used),

Dituze solutions of staliliscr readily defemit organctin cumipeunds on the surfaces of

Consequently, when for tle purpoe of checking the recovery obtainable
by g prapecd analvticad procedore a small smount of a dikute salotion of stzhiliser is added
o a foodsrofi, the weight of staliliser then prestab in that solution must be determined,
It cannut e calouwlated from the weight of stahiliver used foc making the solution,

Organatin copumnds depasited on the surface of the extraction fask doring eontinuons
gutracticn cannat readily e remined with siople contuen selvents, but their cemeval con
be vlferted with a dilute sulution of furmic acid in, say, dicthyl viher. A % per cont. formdc
acid [314 per sunt ) sebution in etlier dovs net Fapidly decompuss the stabiliser,  With higher
enneeatrations he deconpasition risk is increased,

Dcioker, 19701

mining lin. O

the morca
andl theee are scparated from 1 .
araphy, with chlvrofunn as developing salvent.
am the stabilises under G T travels |
:m;:!:;thcircmt By double chronmtographic development and: the

apeer cut to a special shape (e ‘
E;:l:t exiract can[‘tfe isolated within a papet wrea of ) to 2 om®

oF 113 1 Tar pawce 02 To 14 up &n

=

| Tees

Fig. 1. Apparatea for cop-
tin-m;‘ extraction  [approx
riakely ome quarier of actunl
akar)

, 5
ewman ? quuting Suk and Malat and Ress and White,* whose cheervations '
t'[rv:y}inn'ﬁm lﬂjminmm,mggnui\gn, indiuqx.ttr:::?:rgmé ﬁ{cumnmﬂ them“pa{ m;imiur mernys
i v anad iron as intericr » .
b “m“ﬁ';l::e“:ﬁ:;gsgf?r:;y aluminium and ron are Lkﬂl}' o be present in foodstaffs,

i iti clromato-
vetate weganotin stabilizer by paper
g Inorganic tie compounds are also s:lzpa.;attﬁ
le cnditions.  The staliliser travels in or just behind th
! Chromats of chromategraphic
w (Figr. 2] the stabiliser present in a few millilitres of petrolram

pEE—

Al mm

1
"] Frea sohent
i

Lo owt \m-n/
i i

and the rcsulting

for wlich the previously descobed met

’
L Fio. 3. Cloematcgraphic papef cut to chape {approxitnately oms
1hizd af metoul 2ise)
‘It arra oorupicd by stabiliser can be ¢stablis'tlac§ Egt:p;:}:ngeﬁq;i: 4-{2-pyridylazch
Tesorc joondipe sabt (1"AR). which prodeces a pink area : e
|' Til?:tmf;::] j;ll;::;lhﬁtlltlk: :;;En b uxid}.-llsed with sulphuric acid - hydrogen peroxide mix

v dryness at J0° C, to give a tin sulphate residue

: . od b AN i
sihulion evaporat Lod Tur tin determination is appooprate.

-



B2 ADCOCK AND HOFE: A METHOR FOR THE DETERMIXATION [Analysf, Yol, 03
REAGENTS AND AFFARATTS—

Petroleqm apivit, Borling range 0% o B0° C—Glass<distilled to minimise metallic con-
tamination.

Fermic gcid, 09 ta 140

Bicthrl ether,

Chloroform.

$-12-Dyridvlazoiecsorcivgd, disedinm salt (PAR), 43 per sewt. wfrv in ethanol,

Sulphiric acid, approximotetr T2 per cond. w pu—Dilute 64 ml of concentrated acid,
shogr, |-, to )W) ml.

Hvdrogen fevon ide—Aristaz

Mitro Kjeldahl fasks—Weorking capacity ©-5 to 07 ml, See procedure for otange drink

Ber cemt.—For preparation of a ® per cent. v /v solution in ether,

extrecis,

Contiurons eviracfor—1or extracting solvents lighter than the sample te be exicacted.
Sample capacity 3 ml.

Chrematopraphie paper—\hatman Ne. 1 or squivalent.

D'asteur prpette—Tlie body consists of normal dismeter glass tubing,
tubing druwn cut to produce the tip of the mipetle.

Hair drxer vr cquizalewt—This 1= used a5 a source of clean cold air,
PrOCED L FE—

jeined to capdlary

Extrart 5 ml of vinegar (or otan drink) conlinunusl

maintuining as [t a rate of cxtraction as possibly,  Concentrate the extract to about § ml,
preferulily ot about 300 €, bt do not allew it 1o cvaparaie to drmess,

Cut clemmategrapdic paper to tle shape shoun in Fig, * With a eapilfary-emded
Pazteor pipwtte, apply the concentrated extract to the baseJine, Shunltaneousiy, biow clean
euld air on to the base-ling area fpreferably om to the underside of (e paper) ta minimise

spread of the extract and to sperd its evapegation.  Continne blawing air until the paper
B dry. Wash the extraction ik with two 02.ni portions ol formic acid - ether solution
and trau-ber the wa-Yipes in a similar way

T the base-line. Air dry e paper until it is
sulraansiably free from e smmell of Totmic acid.

Lrevelrqa alie clinsttogram with eblorofurm to the pre-drawn sobvent {ront line,  Diry

the chyoemitagram i ait and carce oul o seeend develigmient,  After again removing Ure
seltion.  The pink arva at

y with petroleam spirit for 2 lwurs,

cllierafiram L' expeesure wr pir, spray tlhe chromatazram witl PAR
the salvent front contains the stabiliser. Cut ont it area,

Uisrevar evtrcts—or these oxtraces ace the cut-out pager in a 10-ml bheaker  Add
@5 md ut 33 per cent. ww sulphuric arid and watm on 3 steam-bath ta disperse, and lightly
clar the paper. Add two drope of Arstar Wvdrngen peraxide and alhwe them to react,
Add further peroside, a few drops at 2 time as necssary, s produce a coloutless solution.
Evaprrate the sodution first to ag small a valume as possible at GPC. then to dryness
at B O (H e solution Decoones cologred dutisly; evaporation, cord the beaker glixlly,
add  diep of pernxide and, after a fow minutes, continue 1w evaparation.] For the ditoer-
mivation ul the tic in the residoe in the beaker, rreceed a5 given under Preparation of
calihtation graple from “Coul Hie beakers, Treatl each as follows . o

Orange ofrited cotrngis—In tlse extoacts nrange oif will be present in the cut-out PRPEr.
This reacis ton vignennshe with sulplwrtic acid - Lydrogen pereside Tot this trealment to be
conducted in an apen eaker without fisk of b by eplashing.  Henve, carry out Lhe oxidation
ina mirre Kjekdahl fack (inade by hlowing a bolb at the ond of 3 12 % Huemm L'yrex
test-tule].  Contimue teeatment untid a colutrless salution is maintained while sulptirric acid

fumies are bwing driven off,  Transfer the conled ~olution t9 a Hrnl bezker with a Fasteur
pipetts Wash tle flack and papette with evo 002 purtions of X sulplutic ackd and add the
wahines o the 10-ml beaker, Evigewate the solution at 5% C, then heat to deyness at
300 C, and procecd to the determination of tin as glven under Preparation of cafibration

graph from “Cand the beakers,  Treat vach as follows . . "

CooRINg oIt [SUNFLOWERSEED gst) _
Hlica gelis a convenient adsorbent fur the stabfliser. We were advised (Mr, 5. Greeniield
of Allrizlt & Wilson Ltd., in a prvate comumanicatinn that silica-gel columns are suitable
fur the ad-wrption of dialkyitin dilaurates from sobations of these compoutids in Light Liquid

October, 190] aF TN 1IN THE RARGE O-2 TO T8 ug ' 3

i adnorbed

Parafin B 1t was fognd th;iﬂu;_;mpim:t;l:t mnpnu:_ni ﬂ;;;ﬂ'mm bed
jtom solution in san : ; adsocbed wlibiger o the ubios

. by formic acid - ether solution. .
rel fgli?i::“a“zufn'lm adsarbs cerlain sther tin compeumds mmnmmrhm t sm wmﬂyﬁcll
acetate, which are not nomaved by formuie acid - ether muz:.dﬂmimtim sosHIny vy

ocedures that include a sitica gel adzorption step for ;d determination of hmuu“ "
arrtate stolifiver, e weiglit of «Aabiliser taken for dissoly n::““ TE s wsed an
Liasis for the rs[ruln&iu‘n u{_w;rlcgmgc r_:'cgu:eg!:ti HETF;“ vy f\etrulrum r:ntag:gpiﬁt ﬂm

[ tine stabiliaer, an delermined By passs : , =&Y,
:[s:il}:a-gci columa, tnust be included in the calculztion.

NTS ANTr APPARATUS— ) ) .
R“T;Er tinrgar and orange drink, but omitting the continucus extractor and adding the
' g icle si No. 7134),
Mmgmfa‘;Eﬂfhmmatnmaphic grade, particle size €05 to 020 mm (e.£., Merck ]
activated at 1307 C [or 2 hours. -

FROCEDURE=— - o .
Dilute 5 ml of cooking oil by addition of 15mi of pe:lrdtu. n'; i of glass tubing,
et up 2 column of silica gel as Tollaws, Lightly ph]lg g-::dccnd e o
doan i, x L3 ron long, with coitun-woul: . Eeal the plag n{\.],ﬁ et "Remove i
tipr and abnwet G the 1ube with mmml?:r;pm:ﬁ t'nm; ur[l::;tii';n E .
rer it the vnd of the tule toa cohlmn . . -
fmy";w:g {{t ‘;‘:;]]utﬂ! vil sample lh;-.r'l.‘r,ih the :S:ﬂl::f:ﬁ?ﬁil -E.? It:)l:::ll x:;tl:] irlmrn.l o{l ﬁtﬁ clewn
irit and three $-mt partions of cther, atk b ar into the
::E::Em:qrc-lm'e adding the mxtdpﬂ;'ltl;:-n. ]Eq:ﬁ::“ ol 1he cobumn ¢filocms and vwoape
b il iomt the lwer end af the glass . ] . ; o
I'-']Ihﬁ-ll‘:'.ltldlt:tlml: stabfliser Jnto o smal flack by passage of four B mlh[;unixg smpeci:ltymcut
ether wolufion throngh the colwmn. Tr:lnsit;r the n:-luite {nﬂ: :e';j‘ e L e er
11rlunll;1tu5m|=1'|'-ir L e, “':11-:1_ the ﬂa.:'glzwwllg; mtl:-v:_lg--r% } u}itim::n;'as i e weange dri
M g iter tee washings 10 € also, e a Iﬂdlk
L:lturT:':;-ﬂ ;anict-:;;?: rkr“m “Afr dry the paper untit it is mbstantially free drem the smell
fonmic acid . ..

‘ TH THE
14 ATSED FROM PREPARFD SOLUTIONS OF STABILISER
Rescuts our THREE FOODSTUFES
VIKEGAR— . . o )

Solations of the stabiliser in glacial acetic acid wm'c‘ pr::lpr:;:g; Edmmﬁgu?ﬁgnmt cddlhn:;
for addition 1 mait \"inrg:; 11;1 pmpar::omFxT:ﬁ::! A sma 5 O2Y g of stabliser {a =
i e ackd content e viRCKar. j , HH 1 i zplpgotﬂ-
;I::t]:l?.t?:cfn::ni 15 per cent) was disgolved in 50 |_nt of glacial acetic acil and
solation added to &l of vincgar.

DRANCE DRI H— ) R
J"h“'«:u!l:-t'u:mﬁ ol the stahiliser in prange ofl were prepaced and Iddedoil nui?m:ﬂ‘y ] ]'Ili
sppropiSte Praparlon (o o O e e drink by vigoraws agiation i the
been omitted.  The oil was thorougliy m B b o e amtple
i 3 in readiness for the slart of the tin dete
:iﬂ'rgir:g-u&?tn?:tt;:{ﬂwr was dissolved in 50 ml of oranpe oil and 5 j of the solotico added
10 5 ml of vil-free orange drink.

CooKING OIL— . ] . ooy 1o
ili oil and added in smah
i stabiliser wrre prepared in cooking ] i . 1

rmk?nngli:i?ml?ot I:~:1u':pte, 4 te 0-12 g of slabiliser was dissolved in 60l of ol and 4 gl

Tuti dded ta Bl of oil. . ] e in
o lh.i anl:tlz:?nanf stabiliser in petrolenm spint was also prtpra.mll :nnt]:t “nadﬁi:ﬂ::lnp ! in
({1 the whole salution, (i} the stabiliser isolatcd by the |u]1|:lr:n:imnﬂm :E;f'l.r!:.mtmph'.c
{iii} e puntion s the stzbiliser isolated by both the silica ge e

Steps.

b N T ot
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For vinegar the averape recivery, from the mean of three 1y icates, &t various tin oo,
centrations freon O to 183 #Z per B ml, was 75 per cent. and pwm‘l:}lm (=infarn) 0 per com.
For orange drink the cotresponding figutes were 9 and § per cent,, and for cooking o)
“5and 12 percent. Recoveries WETe 1ot statistically different at different tin CONCENTERLimy,
For sl threr foodstufis rero recoveries wore obtained when ne organatin wis added,

The stabiliser decomposes under aqueotls acidic conditions.  Failure 1a obtain 100 Der

L.

cent. recovety of stabiliser added to foodstui may therefore e caused by its Partia)l decom.
’ Frocedurss.

positten, cither on adddition to the loodstu®t or durning the isalation
Caicriariox or Tix FTANILISER CONTINT GF FOODSTUFF—

The staMiliser conrent. in rarts per millivh of foodstuff thet has been stored in Py
contriner stabilised with the Tiercaptaacetate ‘compoutd approved by the American Froog
and Drygs Adeninistration, ¢on be caltulated from the firure for tin derived freim erganotin
b use dﬁhe Foentage recovery figuies quoted, and application of factors for the Permmitted
1in cantent of the stabiliser and the specific gravity of the foodstuff, -

- We thank the Director of the Kerearch Association for the
ard Packaging Industries for Permission to publish this paper,
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PART 121—FOOD ADDITIVES

Bubpart D--Food Additives Permitied
in Food for Human Consunption

STANNQUS CHLORIDE

The Cosmismioner of Food and Drugs, having evelusmted the
i;tl in a petition {FAF TJ2090) filed by The P.J. Ritter Co.,
Bridgeten, H.J. 08302, apd other relevant materiel, has con-
cluded that a food additive regulation should issue to preseribe
the sale use of stannous chleoride for color retention in saparagus
packed Iin glass with 1lids lined wlth mn inert amaterial, Therefore,
pursuant to ths provisiens of the Federal Food, Drug, and Cosmetic
Act (sec. k0%{c) (I)). T2 Stat. 1786; 21 U.8.C. 34B{c)(1)} ena
under the suthority delegated to the Commi{ssioner by the Secretary
of Health, Education, and Welfare (21 CFR 2,120), Part 121 is
awended by edding to Buhgart D the Tollowing new section:

121.1213 Stannous chloride,

The food additive stennous chloride may be safely used for
color retention in asparsgus packed in gless, with 1ids lined with
an fnert satapial, In an amount not to exceed 20 parts per million
eslculated as tin (Sn).

Any person who will be adversely affected Ly the foregoing

order may at any time within 30 days from the date of its publicaticn

in the Federal Register file with the Hearing Clerk, Department of
Eealth, Educetion, and Welfare, Room 6Lk0, 330 Independence Avenue,
BW., Washington, D.C. 20201, writtern objJections thereto, preferably
in quintuplieate. Objections shall show wherein the person filing

(LT

will be adversely affected by the order and specify with particularly
the provisjons of the order deemed cbjecsticnable and the grounds for
the cbjectiona, If a hearing is requested, the cbjecticns must stata



the izmuea for the hearing. A hearing will be granted if the
okjections are supported by grounds legally sufficient ta justify
the relief sought cbjections may be accompanied by a memorandum or
briel 1o support thereof,

Rffective date. This order shall becoms effsctive on the
date of its publication in the Federal Register,
(8ec. hoo{e)(1)), 72 sStat, 2786, 21 U.S.C. 38{c)(1))

Dated December 26, 1957

R.BE, Duggan

Acting Azsccinte Commigsioner for Complimnce

(F.R. Doc. 68-100, Filed Jan 3, 1968: 8:18 am)
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Analytical Methods Committee

REPORT PREPARED LBV THE MEYALLE DMPURITIES TN ORGANIC
MATTER SUBSOMMITTELR

" The Determination of Small Amounts of Tin in
Organic Matter '

Part I: Amounts of Tln up to 30 ug

Trr Analvtivad Metheals Committes b reveivial the fobloaing Bepwat Toomn its Mg,
Ipatrities w0 Ogamn Maater Sel-Connmittee, The Repot bas been apprinael by
Anabvtical Methaals Commteee s ts pabdicainn his been aatlorised by the Cound,

Rerowt
The com=titutioa od e Subd eanities o-grmsilike e L Prepariation of il R
wa-d Meo W U0 Joditan o Bairmaand, T L Dage, e T U toram Iy st Notel
M, L I % bbb, Miss O3 folien, 3% 3L Lielaeon, Dy, I8 L Milton, L
Newnans e Me, G0 B Fhaekeay, waedy e 10 W sShalls as sortelary.

Ixmngonian o iy

Fitt mny Twe preesenit i oo materiab, <ich s lowcdsbiefts, b1 ocean emeeations FaTh -
froma beas i v Gesoverad Timdoed pannt= per tltear. The SaleUonieit e s engiagl, -
~cveral cedoimetric, tirmsetens el pebeeeeaphine wetbedds fer e determnnation of -
angonrtits ol Tor, winl bers sorelaadE et 1o ~itehe et Tun] coggdd penvenivitly Iwe aclapitd
Ui sbetermieatwn of i wirde malige ol W0 conoetlatbaes o oreanic neater. 4 e =
Commtter's jgvesticaation b flaerebme et sbivilod into e NI GE et el
e trninang bm i tae s peerate renges ob cemnenlcion, Fop atoenns ot tin e T o

Saovober etk st el Lo o e meaetion o i 1V with eoteeliod vioet 1 oreconm e
the etler anerlwwt manfer con=wletation st olwrinetrie metloal mvidvime Hie gee of 1
zime cotnpdex of fohione b ddithiol Tor gz it smige 36 10 P IFTTEIN (%' CTIReTS
almvce B gar et low b meeodving vigration of o L witly fodine wonld utibobtundly .-
=uitalle.

Myinen XD FOR ANOUNTS 1E TN XOT GREAUER THAN 30 pyr

The nctbiowl resonvenadeel is ik of Newnn sl Jomes Vwehicln s Tinsedd o, bat civit i
iwlitication of, the peoccdures of Tanuka? aml T \
Witz et Bedinisas §0 ciitinms it -exgractiong sbigns bzl Jor the el tive eNtrntn
wf tin from sulphncie aciil solutings el as wonhl be producesd fromm wet oxickalion. -
oI ngid for,

Exrerivtxtan-—

In view ol Uae work flat Diol been carvied ol om behadf of the Analytieal Mol
Compmvittee B Newnincensd lenesY the SulveCommnettes deviced that tle vscfidness -

tha sl Yiamioveahi * Thiz meth

wise ol e nethel conlel Bedemonstated arbeguately by Daving its mebers P e

it sitaple eolilriegne Lest,

Aosampde ol oz <oqushowos divided Tetween the collabarating Talweatorivs, 12,
Libomatiary determinel the tin contens o 1l sonple D the recommuanbed mvtlend al
wet anvidation witl mitric nd ~olphsee acids, or with 30 per cent. bdnogen peresich i
=lphirie acil. Keovers fesls ot alsovondie ted b wlbicb o s of tin eoprnihent v
B, 2 ] P08 g, were added to the sonple Welore wet oxidation. T tin was il -
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puetions of the dilute staadind tin =olio (Ed 1V} sulphate) prepined as deserilaed omler
wethd” i the Appendix to this Report, Toone laboratory, tin was also el as tng 1V}
*qik o Bad ot t}'lu'ﬂu-r vislatitisation hsses of til'ltn'] vhdoricle conelel e |[|_n‘i]-j.j_rh Ll
Ay skages of the digestion,

The tesubes chtiined aee shown in Tuble L The Gigares for the tie content of the sinnhe
w i el agrecnent aml the recoveries af adehed tin were all setisfactory,

It was kil By two of the collabwesting Tabworatories durbng prefininarye experiments
sthw orane <iash thin reprodueibie resnlts wore ahtained omiy wlivi e e tedy culiderless
waskitbes werre pomlaeed,

Tavrg [
DIETERMISATION 0oF TIN IN (ANGE slmasi

Tim bl Tin fesnul, Tin fovomaenel,
lﬂll“'l.lll’_\' il.]l.l . |I.| [ 11N . '|I.],L'I h,
hY L LI n —
i - -1
el =7 by
[[jB]] Ll L)
0" + —
1= h B [T
Jil [ B
[ 121 - [Lh]
[ | H E | -
1] Hal |
-4 X4
1-41 A
4 34l i)
Al T
L] 121
b=ty [FH
C ik pLEN |
] det
1] 21
1u” 3
1-u* €
J-nt q-%
A el
el i
it ]
LS T 114
([ 1'%
i 121
ng 1] Wy —_
i Ny —
141 Rl i+t
FE Heli (1N
L w1 3
e e a0
(LIDL 1312 Jik-12
[T 1] 1a-1 -4
o 4 —
4 a3 -
T 34 (21
-4t A-a k-1
Bl T 1+l
HR1 FEh ] -1
[[{ET] bE-S -1
- L Tk

* Tiny sadulead 2 A clloride.

1 Tin acbibed aw 1l anhalaie,

FThe two et ol Tufle 1||.||||.-|_'|.|_ woret ollieieed with Qidlerent
suppfiuuuf cileclus vaelet, & sepabate culibyibn m et s projans)
Tt waich.
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; Appemlix

RUeomus xpkn MEEHO TR THE DECLRMINALON X ORGANIG MATTFR OF
AMUUNTS OF 1IN NOF GRENTER TUAX 30 g

I'RISCEMLE i My I —

Ser alestanetion of the sweanie otter by owel oxidation with nitoice and sulplin
ackl= oty pwerchlorie sl nlplors iwids" e 30 e ent. Bydrogen pernxide in the prese. .
af subpditiric acid® Hes pe<idial salplocede acid s dibuted 10 e Gines its volaine witl Wil
B vy an aproninatels N comoentradban of e weil.

Fin iw sebevtiveby separatal frmn this olutivn by freating it with pertassinm jodice .
exinctine eIV foalele into tolene, Vi IV} i~ then rolormsd o arpeous solutia 1.
shaking thie tdnene extract withe a ~olution ot sobivun eeleoxide, | Afier acitlineation, .
renwaald ol B doaline lroan B <olutiom, 1 ll.“l_l"u.} is doetetinined h]lf.‘l‘irui'rhr'nhlnh:trir.':|]:-,
as itz v edoured congdex sith cideclu d violew, the soltition Being uiiered to pEL S-S with oeta

Hasni.—
For i comtonts G bl mete 100 8t es i tlae satnhe birken,

Aol -

Tl weivmr g fieny betseen tine IV il citechol violet i< Tare toom ~ehecLive, Henviy g
Noewtiaen aml Joawes! e =losen Ha the ~ebventextrtion st s highle sdective or evo
specidic.  For the present application, taervlor:, e tecomniendgal method can be repanh -
ds wpwe e,

By xps—

MUtz ut= heath] Tne ol by tioaf vl

Warter  Furibe Clies il saer Tuetiner by passineg it 1hrongdy a nuistime of stz
awidiv ettt exebonue i aml slienely Buasic aepmesss binnee fesin,

Sulhirs oclf appeovmatadT S Canliousle aes 230 ml of L T CTERTRRTTRY MPTTES A B
sitle WMWEal ot water, vl too oo Lemiperntnge sond dilate 1o b e with water,

Fodassiem fofde apfrocimatel 5 Disaidve 83y of potassitun aodide in waler 1.
prswluee Tkl Prepane fresliy cadds by,

Fodacnte e an besr i,

Sefistir bvdeosivie, afpeoniuatele 35wl appaasimfely oo %,

Ifll'LfﬂJL v |_I|_'r.4fl+ ”.'H.II"'“' l.iI.HJ.H.',?_'.‘ 0o,

Asvourbie aeid sutitiog- o treskly propaned 5 er cent wov gttt solation,

Cutivciol candet sobition VG fr vente v npeons solution, Prepae freshly o
woevk,

Nofirut actale trelvibrate sofuieonr A 2 per ocont. wy sueons soltion,

sbitnnidi sodationr, gpprninuele "5 s,

Fentd 1) stk wofntins - Dissobve 81000 2 0t pare granmlated Gin in 2590 ml of sulphinm
aciel, =pogr 0853, e heatinge until Borws appear, Uil viteously dilate withe 13l o
witler, arud conkagiie S LGS wl ol aolypbawic acid, auar, 184, cool, aod eranskee to a M
cithilazatell sk Iidunes 10 thee el wintle witer.

Pandod soladion W geu of th.

i d Uy ilite stvirdard sefufime 1lale S| of tm IV} stk sodution te Lk o

witle wiber i caldwated fsk. Propre freshl vah iy,
L sl o dnition = 2 1k o ol Lin,

PRECARM B OF CALIGERATHES LA -

Tramsder o pipette o cnallovapsesity biuvette, suitable volumes of dilute tadasd o,
Aldndion, Gooeonver thye fopge I o fuas ool Tie, b meries al W e beadkers sond Gread vieely o
follees s alilite o 5 il wrtly wader, anled Tl of 5% seelinen Dvedreside, and mix,  edd 2o
ol G bvalrew bl denk, wix, k] 2400000 of waradud violel Aolutiean, wnx avaiv, aned oo
S mbel=odinn acebiete soluthm e Xote D Adjust e pl ol gl =olution with & ¥ ammwi.
sution 1o 5 00 wnits, with the abd of & Pl o ter. Temsice o a 25-ml valile i
sk, dlilute o the wark witli water, mis thorg by, annd et asbde Tor 30 minates, Measue
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1

4 B sodt st o wiesedentle of 352 g, with e solntion
Comratruet a graph relsting the amunt of tin
v =honbl e reetilinear amd pass tirongh 1he

1y PLTERMISATION (o SMALTL AMINTNTS UrF TN

el derstty uf Lee dul ki in
b e anbdiad L g e relerenee vl
atlnr nplir;ll -y e Sote 25 Fhe graygd
ThLR

T EL KE-—
Liitate the Subpmingie il =obie oy iy el vl 30 e of Tin e npprnxinmlrigf
Coarntme el o e 23l ol = dutiost sl 25 ml ol 3 4

v, ool tran=ben 41 T =
vty draliche, min el add Tl el toliene. Daee the stpper, ke Hwe fuael

ooty lear 3 mrinttes, alions the brvers weepialte, anueh e tlee apreous Pl Wash
L toduwease Ky, wrsmn shadaeg i, wnde aml ol o soalution pregared by mising 2 i v
vl plagie wend el 22500
vt Wil T g odonanes] pinske with exivaeted padiewe.

Nl B el ot bt b bolueme extraet el then 3 seatinnn ivdroxide dropwise, with
Lkimme, monnal tlae 1ol e s el 1s volot teme. Sl 2 el S sondinnn Jivdroniche B
anally o Datal o =t Dt i s erpmnedh Bt Ui ~tepper, <Tinke the Luned for Ty —econuls,
thaw Uhe plires W zeparate, Al transber i eistis Lives ietos deml beaker Shake 1l
v R I T RR I RN VT Iveliexiche o 281 vl il the bovers Lo separe,
wl el the epretts Bt thae potitents af Wl il Twaker  Wetain the organie dieleene)
IRLI N

Acplify e o= wdutiem it Hae Teheer with Haoml ot Ax Iivddrow Dlewie i, el
soobipise the Tileen sl i line D Ll alvapmaae ankeditionn ol aweert D soend =odation, Mald 2l
peateeliol v iodet solintion, el s Waisds b tolinere st fro o, withoat siaking,
atle 3l e semlinenn eetanbae oo, bl e waslunzs to b cotitent= of Uhe b hoer, X,
b andinat Biee g0l ol gt lintion o Zps b it w3 s sk salutien Tae s
ca pkl b ters Tanslet He sofintion e 2hant calibrared Task, el eomplede the deter-
CErepsrate el Caliteation Garaple” Calendate the

ol 2 e

amatiom of H s leserdaeb sl anedey
il of i pro=eul Dy eferenes Lo the cakibe

Sy
. #%e wnler ob oliliniess b peogomts i il Lent.
anlloeted 1o
S W o feewe Laald e e LurbeTe arl weatan

oo,

amd e <lated omgler <hoold De stectiy
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Analytical Methods Committee

REFOKT PREPARED BY THE METALLIC IMPURITIES IN ORGANIC
MATTER SUB-COMMITTEE

The Determination of Smail Amounts of Tin in Organi:

Matter
Part II*: Amounts of Tin {rom 30 to 150 ug

TEE Analytical Metheds Comnsittee has received the fellowing Roport from ite M.

Impurities in Qreanic Matter Sul=Contuitice.  The Heport has boen approved by o,

Asmlytical Methods Committee and its publication has Leen authorized by the Coml

Rrrokrt

The constijution of the Seb-Conmmiitter responsible [or the preparation of (his k.

was: Mr. W, C, folmson (Chairmam), e, | Gage, D, T T, Gorsuch {resigned Jouone
1868), D, K. A\, Huoodlese, Mizs B3 Jolosen, Me. B A Lambie fappoinbed Jame:  pod
Dr. H, Lichmann, Dr. K. F Midton, e 120 )0 Newnnme and Me) G 1L Thackin o
Mr. P, W, Slaliis as Secnrtany.

[ereongcrmy
The Sub-Commiitter has previousTy weeonmmetaded o methos! for eleternuning wp to o
of tin in organic matter.t A< tin can be present in ersmic inatter, particularty tiesl -
over a fairly wide ranue of vancuateations, i methed for dedermining amonntskarger He i

was required.  Tn consugtivnce, Hine Zul-Convmittee Bas dnvesticated a colorboetes a0

invalving the usc of the zine complex of Wlecae-34-ditliol.  This method has ey o
to be satisfactory, and i revomnended for e determination of tin from 13 ppan. g
Full details of the mcthnged are givim in the Appendis to this Keport.

-

MeTon I3 FOR AMOINTS OF TIN FROM 30 To 150 ug

The mcthod recorinwended is based on the mewlification of Clark's methodss [age.
by Owvenston and Kenyondd Sodium funeyl sulphete is used as dispersing age)
preventing coagulation oi the ned tin - dithiol complex.

i
1

EXPLRIMESTAL—

The Sub-Committee decided to test the incthod by carrving out a colliborative vy .
with a sample of dricd carrots as the enmanie matter. Eael luberatory cartied out 4 .
of recovery expuritents by adding known amounts of tin te the sample beloee wet vvd..:
Tha tin was adeled us aliquots of o stamdand tin solution.  The results ulstained awe o -
in Table I. Laboratory Bl carried out sonie recovery experiments in which oo —
wag used as the erenfc untter,  The reanbts obtained are sl in Talde T,

It was fornd that eretic re-ult: were altaiaed if the acid coneentration in the
calorimetrie solution variod appreciably from the equivalent of 2 m of concentratid sl
acid in 20 ml of solutivn,

Yariable results were abso obrbwined sindess the amount of nitric acid used for e,
was kept to a minitum, and all the nitrie acid was cemoved from the final sulpsfn
residue,

* For details of Fart I of 1his scrics, sce referonce list, p, 416,
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DETEEMINATION OF SMALL AMOUNTS OF TIN 1¥ DRGANIC MATTER. PART i1 415

. TasLE I .
RECOVERY OF Tix FROM 1{-g PORTIONS OF DRIED CARROTS
Labworniory Tin added, ppom. Tia ereverd, pp.m.
A 100 152
i L3
iy %3
He a4
il -4
L St
n [ HE B 1541
1fi-n= 18-5
LHE ] 143
s 215,
Mg 14-0
. A 11-3
c 11t o
L : 145
L 14-5
ikrr 2941
Qe e
HUE L E¢ BT

Spmples marked a7 were sel wxindisel with nitric, porehlorie aml nrllphnr-ic acids.
Samples marked U were woet oxkdicd with Givoe aml salploce wcals.
Bamydes marked e wore wet uxidiaed winh 50 per cenb wiv hydrogen peroxide atd snl phuce agid,
TasLr TI
Recovruy oF 1ty ruod l-g 1ORTIONS oF FRIY PELr

Tine addl, pproa. Tin recosvvred, pagom.
154 27
L5 13-
=0 5T
-0y -5
Appendix

RECOMMENDUEDN METNOD FOR TILE DETERMINATION (X ONGANIE MATIER
OF ANOUKTS OF TIN FRos Mo 1530y

ISEIYLE OF METIHM—-

The organic matter in the sample is destroved by wot oxidation with nitrie and sulphuric

ag_ﬂﬂ:!. with nitnic, perchiborie and sulpluric acids ® or with S per cent, wiv ydrogen peroxide

A nbree) aned snlplinric aeid,”  The resitive 15 dileted witho water and extractod with aosolution

WHE Y2 dithizone in carbun tetrachloride (0 Temove any coppuer present,. The agueous selution

it B men allowed 1o renct with zine dithicl in tse presetce ol thisgbyeodlie aciil, and soudium

e i sulplite, which acts as & dispersing agent for the tin - dithiol complex.  The extinction
the ped-colrured suspenston iz mewstred at 33 oy,

nm?ﬁmﬂl‘-"—

6 The aliquor of the saniple solution taken should contain between 30 and 150 pg of tin,
ikt
1 shagn TAGESNTS—
ait pubht o Adl reagents shudd be of ansdytical-reagent quality unless stated otherwise,
Drithicone solitfon—Trepare a 040 por cont, wev soluting in earbon tetraclilonide.  This
Jawe Dot ation shioull Tw revently preieed ot storgsl in A refrizerator.
wlphert  Sodises deitesd solplte solntion—DPrepare 2 1 per cont. w,'v aquenus solution using
darm lauryl salpdhate of 31 gaality.
et Sudphuric atend. 20 pev cend. v v—Ta Sk ml of water cautionsly add 20 ml of concentrated
iric acylnhmrie ackd (spoge. LRV Cond mud dibute to 100 mil,
Tin siock salption—1ssobve O-liwd e of puare granulated tin in 20wl of solpiuce acid
wgr. 184} by heating until fumes appear. Coul, cantios=ly dJilute with 130 ml of water,
ﬁ' deool agaiit, S GF mil e sadpdiaeie acid (sjuge, TS azain conl, aml transfor tooa S@kml
] sbrated o<k, Dhlule to the mork witls water,
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Tin stamdurd solutionDilite 14 ml ol tin slock solution te 106 ml with water. Prep
(reshly vach ey, (Emd of sulution = Ny of tin).

Zinte dithivi—Ihssolve W2 g of zime dithiol ju 1 per vent. sediom hydroxide sohn B

contuming & kow doops of othumd, Aded Ll oo thivglycollic acid and dilute to O st W
1 per cont. sodium hydroxide soiution.  Prepere imnicdiately befure gse.

Procerrpy—

Destroy the apant: manber nan appropriate amonnt of the sanple by wet oxida
with sulplwric anel nitrie aeids; salpburie, perehloric ard nitric acids; or sulphorie acid >
ob per cent. w,v vdrogen peroaxide. Whent oxidation is complete, dilute the selution &
Wil of water el buil gendly te faming, Ao (e solotion ter o, suld A further W
water ang bl zeatly ko femimgs. Fransler tive final <lear solution to a calibealod flasg
sieh volmue thar the difited sohition containe ne more than the ciuivalent of 41
coticendritend salphuriy acki vor He

Transler, by pipette, ol of this sdution eontainit between 30 and 150 op i
ko A separating dwaned, add Sl of diizone silkion, and shake the fumeel.  Adlow -
lavers 1o =cparate, und diseard e laer dithizone laver,  Cootinue Uie extraction o,
strectssive fmt porbiond of dithizene solution undil the extracts momaimn geeen.  Wos -
queous soliticn with two suecesive Sanl poutions of carbon tetrachloride, and dia
the wasliines,

Tramsfer e sepueons phase to a0 20 ] calibrated st and add 20 per cent, sl
achl, %o thal e ] aolution coutiins U ciuivident of between 07 and 1 ml o conee
trated sulptamie achd. AdGd Pl ot sodim lanry! subphate solution, mix, and thes
1 el ol 2ime clitlaial ceigoent,

Dilate to tle mark with wader, nix terouzhly, and immerse ina boiling water |-
for exactle 4 minne,  Adlow the soltition (o couk at room temagreratnte for 20 to 30 nipw;
and then mwasime tTie estinetion: of G solution at a wavviength of 3% g, by using |
cells with o regent BlLink sctadon o tae o parison cell,

Rewd v nembwer o microgams of tin epuivalent 4o the ol-erved extinction oo,
previowsty propaeed calibeden grpl, and ealeulate Hee tin content of tiw sample.
PREPARATION OF CALIBEATIUN GRADH-—

Translor aliguats of standared tin ~olation to cover the range 3 lo Ll g of rin b
series of 20wl calibrated Nasks. Add 3w of 20 por cent. <ulphuri acid, wix, and pros,
i deseribedd slove Beginnine at “ bt 1wl of svbiom b sulphule solation. | L "

Measure the extinctions of {he solintons, and coustruct a graph relating the extinti.
Lo the member of ndemograms of tin.
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THE EFFECT OF TIN MICROELEMENT ON CHOLESTEROL
AND LECITHIN LEVEL IN RABBIT BLOOD SERUM
by
P. P. Boyechko and D, M, Zakharik,

State Padagogical Institute, Uman

We know that tin comprises food products of both
animal and vegetable origin, and is alsc a regular

composite part of human and animal organisms [1-4].

In spite of the appreciable propagation of tin in
living matter, its biological function in the organism

has not been fully studied {5].

fhe aim of our study was to explain how various
doses of tin affect the cholesterol and lecithin level
in rabbit blood serum.

Material and Method

Tests were run on female rabbits weighing 2-3kg.
The animals were divided into two groups and were kept
on a regular food diet. Animals of both groups were
injected daily with stannous chloride per os for a
period of 15 days: rabbits of one group (allowing for
pure metal) - 0.6mg per kilogram body weight; r&bbits

of the other group - 3mg. PBleod serum was taken for

1



analysie prior to commencement of the test and thrice
during the test period: on the 5th, 10th, and 15th

days.

The level of cholestercl was determined by using
a phntneléctrocclarimatar via the Liebermann-Burchhardt

color reaction.

In order to datermine lecithin content, blood
serun phosphor-lipids were extracted by thé Ostrovsky
method [6]. The lecithin level was determined by the
amount of phosphorus [7]. The results were subjected

to statistical analysis [8].

Test Findings and Considerations

¥e can see from Table 1, which shows data pertain-
ing to the effect of tin on the cholestercol level after
various time intervals, that on the fifth day after
injection of the microelement, the amount of cholester-
ol in the blood serum diminishes in comparison with
control data. This was especially noticeable on the
tenth day. Similarly, by varying the cholesterol con-

tent and injecting a large dose of tin - 3mg.'

At the end of the test, i.e., aon the 15th day,

the cholesterol level was almost back to normal. Cited

2
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: Table 1
Cholesterol Level in Rabbits' Serum Upon
Injaction of Varied Doses of Tin (mg%)

Time after 0.86mg 3Img

injaction -

of tin n | M p £ In M p %
Korm

(contxrol) 9 |64.4 100 110|57.6 loo
&th day 9 |40 «0,.01{62.111C|30.1>0,001|52.1

10th day 9 |31.71<0.01(49.2110|27.8|>0.9001148,2

15th day 9

42.2[<0.01]65.5|10]|51.8|>0.5 895.9

data attest that injections of both 0.6 and 3mg of tin
lead to a reduction of the cholesterol in rabbit bloed

seruwe, mainly during the first ten days of testing.

Table 2

Lecithin Level in Rabbits' Blood Serum Upon
Injection of Varied Doses of Tin {mg%)

Time after 0.6mg 3mg.

injection

of tin n | M P % |n M o) &
Rorm

(contrel) [101175.5 100 |101151 150
5th day 9i{151.6!<0.1 (86.3| 9(117.2(<0.01177.6

10th day (10140 <0.01|79.7| 91107.2|<0.01170.9

15th day 9|169.43<0.5 |96.5| 7[150.7|>0.5 }99.8

Test findings pertain to the effect of tin on
lecithin level in blocod serum (Table 2). On the 5Sth
and 10th days the amount of lecithin drops, and on the
15th day is almost back to normal. Lecithin content

dropa less significantly in comparison to cholesterol.



Our resultant data lead to the notion that the
hiulaﬁicnl function of tin in the organism can surely

be associated with the exchange of lipids.

Conglusions
l. Injections of tin in deoses of 0.6 and 3myg
on 5th and l0th days led to reduction in cholesterol
and lecithin level in blood serum of rabblts.
2. On 15th day of test after injection of 3mg
of tin, lecithin and cholesterol levels return to norm-
al.

3. Resultant data attest that micreelement tin

participates in exchange of lipids in the animal organ-

ism.
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EFFECT OF TIN MICROELEMENT ON CHOLESTERDL
AND LECITHIN CONTENT IN RABBITS BLOOD SLRUM

F .- F. Boiechiro, D. M, Zakhurip

Sfarte Medagogical inslitile, 5 man
Summary

An experimental investigation was cuccied md 1o deterstine Gie effeet of diflrunt
‘wes uf Fhe 10 microudomoent oo tine chodesterat aond levithin coutent in the rablvils Pbowet
=] hillg,

It hias been delemeined tlab the lin dose both of 00 mpoand of 3 omg coteees a
cateaze in Mwe coadent of cledesdenat aod leeitio ae Ure Stk bth ilay.

On the 15th Juy atider the vifect ai & o ol Gin the chaledeenl gl begithin joynt
Ablwred {oororm.
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PINK DISCOLORATION IN CANNED PEARS

HIL.*—Inhibition by chemical additives
By B V. CHANDLER and K. MARY CLEFGG
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Isireduction
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Processing,

Fxperimental and Resulls

Irr this work the wse of pear purde and the disteibution of
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w¥er Extremne discoloraton

Packhary pear guarters were divided into thiee hatches.
held separately ot 200 for 15 mubn widh geat e agiration iy b ks
al 3Y, bune, wior conpaining S peon (iR, wd 37, brineg
containing 300 ppan tin, - The quarkers were then processad ok
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shown in Table 11,
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uf which was subjected o wltrasonic vieaaboens Tor 30 T in
37, sondivm ehiboride hafore bl were vertds agiated 13 min
ima bath condaiuime 3G ppo line Whan processed an [i°
for 2 hin ovbon pouches with s rup oontairoess W0 PPy e
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Efecy of sariows chomcal additives on discoloration in pear
puriv
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The products from treatments sith IO ppim of oxalic avid
fr, 20 v, 3570 ond arsenms oxide Ly, 3955 0 33 woore onldy
vory slightly hess discelnurad tam the cortred L 045 e S
Aok ooild Inhiined disoodormbive s 2O e Bl ey an
sabaipaless ettt fews ook AT min, amd eoentuabiy the disoolor-
L) s el pratwnipoed dhot ot vennirod GFiE, 3 v
Waeanede iy oescd Akt e pack sl conbaiied 8577 of
il s sonls Tlyde opent sulphidy preseated ok
chegsttara e b S epan G, MWy g, Y73 hat the s
Cievebned welimite sl gliecodonadios, especiaily o oaedin
more Usan 1000 ppue hsdeooen sulpbods, peetulily s the
re<utl ol o A ol e pdar solypsbar,

B Sk Fd pepive, PTG Vel 24, Jume

m— i
L

Ce P

Fui. 1,

Lk aof wsewer e witicd wnd - Fridpe die il om diacaforerom
i peartscd i

Aonaaartipanilk:

N TatF MR
LT, LT TR A R
aiprlinr oAt 2R ey

it wt decreasing Beadspce osxoen np disceldation n
cannued pear :

Thwe Fendominegs prowtedinmss simaed wt fuwering Uie cormoeninit-
potr b Tennd e vt wery Tonid o ks oo g Test an the
sbt=caforatbm i caned Packim perras sealing wnder hish
wacubnyn, Musbiing srverel times i e Eogen belope sealing,
and addivenr of oo sl conabeie e me spsbems with
st ieeu i B 4 I elore processiag, Anghods of
the Peauldpone sbwis np Lsd [achs <uesdd thar sey low
Vol o reaidual asyzon hud been achdeved in wome coses,

Inhhitfon ol pesty disceloracion by s llem metabbelphile

Buckhum poar puerde 66,5 T8 w1 processed g BT
ryTon poaicties For Ba, oA it F200 e winly oo witheont the
addition af 23 pspat sualehor dieside oot oseoey. The
samnles with sl diosdde sh vaed o diseodorstion after
120 naia, giving voand v ovaioes of 3589 2] 351 redpoeatively;
unteeadud sammles shoved o morked ererease e x vbue from
30 MY, T2 and -3 and aalie o decteasy in v value from
339 W 351, 37, amd 33X ooy ahis veriedl

Fachiium poad ooede (F, ¥ uhih was proreesse ut IR for 2 h
it nybal pooghes vt 1he aabdition of vy maonts of
sulplnr dioode ne e surnpe Lhe desree of pinkaes was
mzasuned by the o value wath the renles shown i Bor 35 the
fanales showsed no porphing, s bode cheinee in o ovidue
(350 - 3),

Pk e peear gaiarfers woere divided into thece groiges; o
was proceseed witho spelial lalent, analiner v Gaeaied
i sulphited svesny 1280 ppan sk Jeseqdy s, and oo thied
s bk o e solplted ssrap For 2 e at BER3 . then dridned
ami commad ook o [ vnins v poaosend
(LT RTE T I TTRT R MO OO LT RS TRETE SN B P TTRE T s CO S N [
TR Y Te R TRt PETA [T [P TP LA PRTaC, [T T AT VRO PRI SR I 3T
A oo, Decunse U i lss weere vk B Losdeeragt
Wkt oI s w2 slichil md R D oy
LT L TV TR T TR | PR RCE N CRTTIRAE BRI T 'Y
with o i ndie fo sires el A0 I e BT vt e
ate prlotbad azmeinst saocesands Lt B oglne et an g Lt nckst
el anmphes wlden weres ey, lwe coninl

sana e sl dwe oesde v e s opted s, e
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af sulphar divie

dinxide was present ot ahout 50 ppm in the samples canned in
sulphited svrup, but conkd not be derected in the samples
which kagd vaty becn Manched in sulhilesd syrup,

Winter Cake poar Lubes showang pink  ddiscotoration
(v, 4251 1, 3355 afeer proces-ingin osbon poachoswere repacked
in nylon pouches with and wethoot the additien of S0 ppm
sulphur diovide 1o the svrus. Afer 1 han I the discolor-
aticn in e sulphited soospes L 4260 10 539 ditiered inoshacke

Bt mot dinkortal visoal intereats from tie haboes Beied without

sulphhe Cx, 35 20 3350

Six Pockham peor perdes of varving £V (296-T95) wers
procesied in s lon peackhe s for 2 hoar 107 with tha sbbition of
100, 12%, 150, 175 2een 225 amd 250 pypen sl phar disisde in
the syrup. A high's <igncticant correlatims r 3w 244)
exivted between the TV of the piaede and e lowest concen-
tration of selphur dioside LST ragquerad to podvent piak dis-
coloration, accoeding 1o il rogression eguabion: LN ==
3-32 5325

Organoleptic examination of pears canned with sulphor dioxide

Winter Cole pear o parrofs v ore separafad inge foor halches,
ong-quarker 10 ot Ratcl ard beld i 3% brine sobd pros
gested.  Two of the batchies wore canoed me svoap 1o which
200 amé 230 ppoe swkphur deeide Bed Been wlded; These
patckes were lilled it bcoueead cans, while both piain tine-
plate amd Femectod cons voere wsed for Tlee Bae wiselphitsd
batches,  The cars wore -caled smder 20 . vocugm and
processed for G0 pein o [y, The products were held ar
raoomn termperiure B3 dins and sebmeited o orgimeepis
examination o @ parel of 0F eyp@icooed tdters who were
asked 10 mmk the Toor speples fo coliwr, livour, and
general preferciee. wmd 1o cosnoient om any ofllasours.

Stapistical ararlvsiv e 1l pste test resulfis (Table 171G
shovwert averape trogtment o:lerenzes that were very Righly
sigrilicanb o wedonr, ey sigmiieane for cencril prefercie,
amd et Sigenfcant o 1 08 fop Blavours T here o me
signilicant ditfereney- Sebneent iy compels preneessed e pladn
tinphue and loguesed cans, nl <imnpis et Jdinleienges only
for codnar iwlwers e C200 siphisted fresknants, The
wulplited peanrs were zreathe prefeered fo fher pale cream
colowr, Umar Favewr s o smpained. gl evers?] the sl
phited sumipbes were gomsiderad oy aoveptal e than fhe
untreated sergdes, '

Tamrr 10

Mewun ranks® recopled by i 85-member pol
For prurs, cusnel with ol witloed Milpbor Cies iy

M.l I Aot ! Lotes
Unphite ing — ——- 2 -
withowt S8 Withowt S50 NUppaa S0 e 2Tk apa: Mg
Cokiur -3 U L [-Th 1-51
FLyour gt 17k 2.5 2:31r
Gicnacrad
prelemage 270 -8 2314 m

* Eaest meen ranks cernapond fo most prefereed prostast
-4 Any o licwies ool represciied by Hwe s kel o Lignifi-
cantly differont at the 577 leval

Only five tasters reported off-flavours in the sulphited
prosducts thal coeld be ascribod to 1he legtienr, tang the
termrs ‘shuhit sulphor taste”™, 'us iF sulphor dioxide present?,
sulphirous’, suiphury’, and “sulphur dioside’ s oniv oone
gaster noted an off-flavour that could be -soviated
with sulphoer dioxide i the prodocy with the lower lovel ol

U oaddisive,  Otherwise, comments on aff-flavour weee applicd

indiscriminately 1o svlphited and  unsulphited  soemsles,
Analyses showed thac the samples from the fewer wiad the
higher sulphie treaiments containgd 38 ppme and 73 pea
sulphor dicsede. respeclisety,  Farther storaae b L2 menths
at room lemperature did not atect the coldower sné fvous
vf elther treated o untlreatled sampies.

Driscussion

A reduced level of ‘pink™ discoloration was Freviowsly
reported in heatzd purdes Lo which himplate o< had been
added, 1he result of either an electrachensicnd recductin of the
plament by Lhe dissnlving melal ar o reaction mvoeving tin
pns; (e Gmoons comd huve redused Bhe pizowent or iy pre-
cursors chemically, or prosented their producton o semipley
fonmation.  Exrenments with stannous chlovide i on additive
showed Bhal SEnnaus s were the aclive doent, inhikiting
‘pink’ discolorution in pear purées heatod in nyion miches,
provvived their conceniniieen reawhed & ertrcal &g which was
depertdent o the Jeucosvantlim contenl of 1he purde, M ihe
cutwentration of sanoous s was oo dow, the puapie-pink
1in zeenplex was formed (Fig 13

D3espete the results wilh pear purdée, attempts o conteod the
dimculoretion i canoed pear halves oy addition ol sumnous
ons werd entisgly withenir sucoess, etead =t mous ions
produced an intensidcation of the disgalorarion v pear Walve
fhie. 21 even ar Ave tmwes the coneentration the! raesearea
discaliration in ceonprable porees: e colow cenerating
potential of the trealed holves bad been loseod B not
eneizhl b provent discohoration, Tin amalvees id-. ated that
inadequate peaets o of slunnous iong s ey Lo o eonid
vt For the Jditlerenes in dizcaleration of halv e oo panee,
Bt aiterms tooinerease e pepetration by, Lo exampde,
Rlanching baths and sonic treasment belong prosesitgt Jal
mat increase the tin eontenls enoagh to reduce Ly di-ooder-
atienr. Event when the anad 13 vondents of the halves acre
The gamewe as the tinal tin contents of compart e eebisccodonml
punde, 1he hadves were Bvtensely disooloured, segasiting Lhat
penctratiog lael ned beo queack enoegh o inmceitcic Wil
cohaar deselopent,

Replacemert of stanncnd ions by o nuore elticiert nbibior
of "pink” dizsoloraton reguited hnow fedgze of the mwechanisog

J. Sei Fd Agric., 1970, Vol. 21, Jane



Chandler & Clegy; Fink Discoloration in Cunned Pears. 111 ' 27

ol mhibition,  Addition of swinnous jons W Jdiszolaured
ey Jemonstrated g 1hair mhibition of discoloration wis
el dow ba chembeal educsion of pPgn ks atnsdy formed from
leicocyantidin bul bo sanme reaciion prior o pigmenil oo
atic,  Reactions of leieoeyanidin with slanmous bens_ s
sdrtibard §40 colawriess sith) formation siocs i currently acoemied
sirgctang® b pomkaine no oomples-fornnng  proap, the o
Fibydroay growap in the G-ring baving oo chetuting ability in
rov-ketenie flavonents,  Cechin, with 0 struclure wry
sbanikr 1o keovocvanidat, s boen reporwed o feron insojuble
woinpheses with statnowd wes, bat stnoe no coloar elaanee is
itvalved, e prodien s probaiy o siaple imseluble salt
~uuidur o the spluble sodivm and wominiang salts eivee
spucttan Ak show negligible diflorenecs Trom that of Cotes
T Such skl s wohkely o paduse diserloration
piocessod pear purées, amd indead i was ownyd chat glomin-
e s peoudird witense discoforaiions and cupric ions had
e alfect whaterer wader conditions whereby slonous wWns
tebiled the discodoratien,

Foapthermore, iz af Gin sadts o peawr porde Jid oot
cendifivanuy reducs it colour-eeneianme poreoine] unleus et
wai fephed afier owe uddition, wheeeas sddicion 1 vn sales
graally divrgased the aotiund of pigment produced oes-
fravted poear leovocsanidins, wrespective of w hcthee or aqot the
prende budh beeu Beaked prior to exraction cTable D Thew
resnles way be espiined o reastion of Snnaws e
with v antermwe fLate e the comversion of leucessamidin
pRginenta, Dot o waith locoeyanadin s, and addinon of
vl chemicals o purees procesicd o han oo
o 1fly devmonsireled thiat the stanmogs ion beitayves here as a
redging agent. Ther slroeng roducing agents Gl
diade, Indeegon sulpinde. and ascocbhic acidy sere ail
vifching in inhikivng Jiscodornion, bul not weaher redoding
Aaenis suah #d aseniows oxdde amd ovabe aed. v pre-
prceessing Bath vith salpher dosids (e ppey was paet of
A v pronead e presjessly suroested Tor cerlin pear
varietics, bud s fungticn was appoo ety woonhied enzs ke
brovaing i the holding ks sioce punic discoboration was
oL e e,

Subentilin Ation o o reduction as the resctien inhibiting peac
dizenhsation Soidonns withy e prosisus obsersition Blu
beocgcvanidin, wlich contiains no readily reducible grows B4
e ot abslE reant vl the ashibitor, Furlhermwere, iLwos
slap il neither suiphoe Jdioade gor <annous chiloreide
chomavally redoce picesme alreads Lermed o degradation
of lavcoesanulind Lh Bt pravant or peserss this deoridaniont s
reducing mbctinadies inthe breakdown,  Quinone imethines
of the bype B o be roposed as te ileninediates con-
cornedy they conkl by Turnwd by enemic or acnospheric
endicien oF the eucocoamiding they cowid be comertad by
peat via the aolisdoobise [ e evanidoe (0% ) o6 in e
presencs of it Lo thie purple-pink o comgex (VL and their
formgtion could e seversed g inhikningd by the inhiBitoes of
aink” discelonatone in progesied pairs, Dmtay e noted g
e . edniaed dieconeatiain pogtines U posidinis ol LT -
Tnabien al U l".-l.ll-\"l.-'}..ll'lll.hll IR IR L TN BTN IR T
posttiong: 10 ihey woe e ol ather prosely geeenlod
wbtennlives, b 2 and ahe 6oor &) pamiteone, e guEeny
i Chinge strvcludy o b Lernned, B s cdemgr ongs
Hicrciog ol 0 Bauened can s gt ol alecindy i o
i sy

" BRI I TNRIETE N S TR PR Y S TP T RV T TR T OO R ot
R TR B RN U TH PTY TV R I PR T RTRTE [T BE) § I BEN S RTR PO
f Pom e g i i e CH sk ey e readuead ek e
the wedioadiass conpoatinl 11 byt cveaite ol feducrnes
Jo Saeie B oA, 1YY, Vel L, Juae
F
'}-_-._-_\_‘-'__|- L e —_—

Gf-r: . Iy e aly
Ran o C:., mémly
L :

agatils, Bt eomwers B erulo e canjugated aohydeobase (HE]
which wowtd be o strong GSenrlexing duenl foer stannoos s,
tarming the purpie-gint, chelate 1%y only ong of whuse inany
ERRONATEnE sruitres is shoa, 1 the absence of stanooas
bz, the anbedroisse soudd be concerted prinsipally o tlwe
wordairlens annd wnstabee peeudolne PV IR the weakhe agidie
CodidiTiuts eadsling Inocanmed pears, with simaller amounes of
the pigerent cyannlin V) which roguires pH levels below
AUrar gpaman stk

Thus, wlwtier suftaogs &gt e W promete o iehibi
diseotorgiion in pears s deweanned notonly by the winows of
tin addad Bar afao by the tranear s livhot baconiss weailabile o
react with the products of Iegeosgvanidin breakdown; it e
degradative bas procecded cols to the gninone methiac 10,
sttt bkt Wl Foverae the sdial oxedation sfep, but @
by proveded to the i drobzse (00L stanous woas ora-
1ol adisealorilivn: By e Sermison of the stable puaogsepnk
i camples (v SHmnues o el S infudat dise shoraied
in canaed pows bul pol ia canned punde, Bogagss Jemone
mcthines wre formad wed deeended inoosr Balves before
sBARPNES $ains Al lcbenit iy panetrune U fissge, R arlierare,
s maehanismy, witicl das el invols e U lormanion of froe
cvatidrt weonnls o diseoloration vegurnng aieder sonmdis-
iotis w el noroasadiy dead 1o Geding iocyanidin solaaions amd
i fon [ et low osoonly iiots GEeyamidin g cosidies,
SUIL LS 0T LB STy el

Ik e cbmenits o b e oo e rep e e Ly il of
Pl i T 9 0 Devetaes L ~zpiepag st G 1 osd Dakeosn
L FET T TRt R TS 11 L o LY 3T T SRR TP LPE YU S T IORNO I BT PR S|
P o iresd i, abdiiorr o sielpliae dogze e roreasedd e L hd
vl bk rolve Dommt s 2 i e SN e e, Rl T e et
LITETTT R T RN [ T TR TN ST VLRI EHT I FICY PR L
il Nivelarls, eF luts s Eortil PRI SLEIo IR vt
RO TFT EPLN P b LT TT N 15l ATTTETPLA L I TV PTAOSER LA, Y PRSI
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Framugaeabiom s tlign s s el 80 sedin s
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g ol ady cherne e aeted pades e e ersaneg o il
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Thes Hwers o 510 bt ababbgdd v clisg chaons m ool
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For tamt b sl ipobhS e o ket bimbiea4 0 penT
witands Magnl s cpiele Droonsh ccoloratien, the Wonter
oo, wom catinedd st e smetien) g sl e b sl ber
ianide, % oRcrhee cncondlre i et e oo e
alur b piven LS B 2l B gk s mioe evpensing
And lesm oot s o) e dicolardine thy o agiphoer
dioagide, v oqoaliy b v sl predgt war Ingaly
satisfuctor: it Bl the wlinenve greanm-veliow  coloar
nordally assecianted with Wiinom B peard processed in
polacguere-l cans amd thwre aas agelicinle cd-Bavonr pro-
dugtion, especially i the Tieer bovel of the additee (000
pravy. The convearranen of reseiual aalplue dioside i the
procmsad prodoct vas b R than &9 ppon ond dad ot
present b Vieulied, @seort or proehibiag ene ouse ol oune-
Beequeerad cuns For the jroscess, OF course, b wse of [aos e red
cans woull, b ostael?, oF R e prociem of pink deepdar-
atfon B YWildom B0, soms bl o dull-lockimge prodsic
teells ro-alts, e the proeseme of slontous s
norumidby g banees 1 colour of the produect oo creamy
wellowe, iy owcu<iomalty giving rise oo pink disgolnneiens
when pears of avronan's gl heoeocyanebn contem e
canned the vemnad pear imeostey 10 begn Baaed on Wiliam
B.C. pear, whicli have o sy colour-penecaines aality, -
procesed jnorlain D90 cane

Le is prlikely that vy cocomaonad ogvdrrenige afaiad, discalar-
ateen inocdaned Wit B0, pears wonthd oty @ clamoe o
a sulphired pack i Tsegquered cans even though the ~mall
amaunt of fulsfme deieade aesded aoubl R Lo Jess flan

v ppe reinfira i the penduct Thoaever, 18 s desped o
Calt patr watrictivs now avoided beeanse of ther sisepy il
Gy discadoranion, sl g Packhane, Winter € obe. Jose-
phines, amd Keilers o satslactorne procss coald be deverapad
Irom e fwdings.  Prowepbed Ot Pt iegebdion vermits,
sy presedurgs oy o levels of safphur dicoale cogld
adwo e ousid it ihe processing of other lewdountb e apdlin-
wondaining foods sobject g umdosimable pink Qoo loptivn,
such i Bohees, poaeeharpies, obra, aid chescns-,
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AN IODOMETRIC METHOD FOR ASSAY OF TIN CONTENT

II. Modification of Icdometric Method foxr Assay
of Tin Content

by
Bohdan Fitak and Andrzej Rajpart

Frow a ressarch report on foodstuffs at the
Acadeny of Medicine, Warsaw, Dr. S. Krauze, Dir.

A modification of the iodometric method
for assay of tin content. Meodification con-
siats in lowering pH of reaction medium and
increasing the amount of reducing agent for
reduction of stannhic salts to stannous salts.

The iodometric method is usually used to &ssay
tin content in foodstuffs. The Polish Committee on
Standards established the analytic standard for assay
of tin content Iin nutritive substances (PN-59/A-04014)
where the use of this method is recommended. This
standard has been in effect in Poland for assaying tin
content in foodstuffs since January 1, 1960. HNever-
theless, the method recommended in the Pslish Standards
has provoked serious disagreements. It has been shown
in & previous paper {l1] that the iodometric method de-
scribed in PN-59/A-04014, which has been verified in
pure solutions, is burdened with significant control

{negative) systematic error,



Findings obtained with the aid of this methed
produce a mean absclute error of about 50%, while the
accuracy of the methed is 285 = $+6.74% which excludes
poeeible use of a correction factor. Thus, the method
stated in the Polish Standards is not suitable for
assaying tin content and must be replaced as quickly

as possible.

Bearing in mind modest requirements for food con-

trel laboratory equipment, it was adopted to study the

daevelopment of a modified iodometric method, permitting

production of more detailed and accurate findings.

Experimental Part

hssays were carried out according to the method
described in PN-59/3-04014 without allowing for the
mineralization stage; the distinction was that S5Qml
BCl {1.19 density) and 12ml H, 80, (1.84 density) were
added to the solutieon of tin element, not 25ml HCl and
6ml H,50, as stated in the Standard. In additien,
reduction of stannic salts to stannous salts was car-
ried out using 0.6g of powdered Al from the Metal-
lurgy plant of the "Halogen" Chemical Company, Warsaw,

instead of 0.4g9 Al as the Standard states.

029



Raduction of stannic salts was carried out in a
Cﬂz atmosphere, using as carbon dioxide sources a Kipp
ganerator (limestone and BC1 1 + 1 by weight) or a

ateal bottle of compressed CO, .

When using a Kipp generator, the co, is passed
through three scrubbers containing, respectively: S%
aplution of CuSDi, 10% solution of NaHED3, and dis-
tilled water. When a coz bottle is used, the carbon
dioxide is passed through two scrubbers containing a

solution of pyrogallol and distilled water.

The pyrogallol scluticon is prepared in the follow-
ing manner:20g pyrogallol is dissolved in 50ml dis-
tilled water and is then mixed with a sclution con-
taining 1809 potassium hydroxide in 200ml of distilled

water.

Solutions in the scrubbers are changed afterx

every five assays of tin content.

Simultaneously with the tast sample, a deter-
mination of two or three solutions from a random
sampling is carried out using the same method and

same solutions (except for the tin element): from

3
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the resultant findings, the mean arithmetic is produced
and this is then pubtracted from assay findings of

samples containing tin,

A solution of tin element is used in assays which
is prepared by dissolving granular tin waste (from
FOCH Gliwica) in 100 ml of concentrated HC1(1.19 dens-
ity) and subseguent addition of distilled ﬁater to
make one liter. One ml of this solution contained

about 0.5; 1l.0; 1.2, or 1.5mg Sn.

For titraticﬁ, titrated sclutions of 0.01n 12
and 0.01ln Na25203 were used; titration was conducted
daily [2]. Titration of 0.01n HaZSZOEis regulated
with 0.0ln basic potassium dichromate sclution:
titration of iodine - by 0.0ln sodium thiosulphite

solution.

The density of concentrated hydrochloric and

sulphuric acids is verified against PP III [23].

- -re————— il
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Discussion of Findings

In the pﬁasant paper, a modification of the iodo-
metric method stated in the Polish Standards is de-
scribed. The modification consists in lowering the
PH ¢f the medium by using an increazsed (doubled) amount
of concentrated HC1l and H,80, for reducing stannic
salts to stannous salts. In addition, there is an in-
creage in the quantity of reduéing agent (powdered

netallic Al ) from 0.4 to 0.64g.

In developing the mathod, we avoid the mineral=-
ization stage and the possible losses coupled with it,
based on the presumption that they are not the chief
source of method error. Consequently, the present
papex is concerned with correcting the last stage
of this method, namely the reductlon of stannic salts

2+ uging tit-

to stannous salts, the oxidization gf£ Sn
rated iodine solution, and the titration of excess

iodine with a titrated solution of sodium thicsulphite,

The resulting medified icdometric method is char-
acterized by using statistical mathematical methods.
For this purpose, a series of invariable assays is
used to compute the accuracy and precision of tﬁe

method .,



Questionable findings have been preoduced conforming

to modarn criterien of deviation for gquestionable
findings [4]:

X4l = X
g

t =

where x_ . - the questionable finding; X - the mean
arithmetic of the series in question, without allow=-
ance for the guestionable finding; § - the standard
computed deviation for the series in guestion, with-

out allowance for the guestionable finding.

Twelve agssays were performed in order to study
the recovery of the modified iodometric method (using
& Kipp generator} each having 5.09mg Sn per assay

{cf. Table 1, #4}.

A mean recovery cf 4.64dmg Sn was produced, i.e.,
91.17%. And thus, despite the production of a fairly
high recovery, the method is burdened with systematic
exrror {whose value is shown in Table 1, $#4, col. 17:
4.91 » 3} which warrants the computation of a correct-
ion factor {k = 1.097), In return, the relative error
of a single finding (V = 6.95%) and the detailed error

of accuracy {Bd = §,B4%) are much less than in the



fable 1

Computed Characteristics of Test Findings on Assay of Tin Content Rncovary:

-+ ._._ /n Basic Sclution,

L Rq:".:\i.t;l‘_r
R "1
- —r— - - B L IU TR R — R ——— - .. !
1} 1 I R 3 6 T 8 T
) ; | , T, . —_ S iirmmleal L SF T e o e
1. eylinder t 12 i 10.04 | B5,43 {' — 14,07 4,50 1886 | 26,74 12,14
G " " ; 12 AR ' s 0 w78 | oy 5,33 5,8} 877
% X . ! 11 i R . B R T I & 7' 274 3,01 5,99
i Kipp generator 12 - I 3 B & - 83 | RM 35,40 10,23 19,96
» . oylinder | 12 P ! aRay o — a7 ! an 355 1m 57
ti . . ! 11 ‘ 2407 b T A N1 | ] 1,74 £ a7
- 7 " - { 1 1.0 | I | - LEY 1,71 L2 Tl B.A%
- W i - W : 11 I 145 H [ e N L B ! k1 643 [ 107 k13
: i i !

1. Test number; 2. coz source; 3. Number of assays n; 4. Quantity of Sn in
Sample, mgy.; 5. Mean Recovery x, %; 6. Mean absolute 100 = x, %; 7. Standard

£

Deviation § [1], %; 8. Mean Deviation 0 [1], %; 9. Variance S (1], %; 10.
Intexval R [1], &.
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Table 1, continued
i | k i o
. Tabela I (o
- . s e mL o mmrmrrre e e e e b e T P o et tl T e e e S TS T L T RS T
I ! . | Preodaial E—
' | Woirledny i W awlorln> i wlrosei Badanie
kel pe s - 1 i - sl bkt lin = h
7 “:‘,.'{: " !i 'm"wi T R Pt st IF tatad 'I_ I ] [t o, Islod s M“ﬂ?‘
[ JRETAN . ' J.r | ! :l-.' H .,.I R poicd, oblicun b o J‘.Hm:.l . afn. 045 Wede pupr;;“i TN J
B Sl e v ey Y TP LS s astmat. ]
A T 11 14 1 | L | 13 | T T | 18
" .I - - . - - N T . ——— e — —_—e PR S, . e - _.._._l.._.-l
L - | 1.2 3.1 1,52 10 [ iy —1nH 1164 -
3 - | il n 50 .TH 16,79 154 — 15,4 1131 .
. | - ' 0,52 1B ! 038 648 116 —12.37 1,060
4 —_ 1,80 4,93 187 411 3,58 — 491 1,097
5 ) 0,58 _ 208 0 50 a3 1,28 — 633 1,038
8 0.2% 0,60 2.39 0.72 443 1,54 — G.68 1,048
7 0,79 278 0,51 1.20 1,74 — 3.39 -
8 .56 0,80 2,6 081 0,69 173 — 114 —

1L. Mean'methnd interval R, % [l]; 12. Standard error 5x, % {1l]; l3.Relative
error of single finding V, % [l]; 14. Relative error of average finding Vx, %
[1]: 15. Error in accuracy Bgar $ [1}; 16. Confidence limit for pos. conf. 0.95
% tta* . SE . %; 17. sStudy of significance of systematic error [1]; 1B. Correct-
icn factor K [1].

(* taken from Fisher's table [4]).
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Table 2

Computed Characteristica of Researxrch into Determining Aceuracy
of Tin Content Assays in a Basic Tin Solution.

Tosé Ilodé & Odchyienic '
Lp Zridio sanaczen podst. Sn w“;r.bl standardowe | Precyzjn 25 | Wapdlezynndk
. . ' L1115
COy w prohoe ] w iy precyzil b [11 &
o w ml W mg. w Y 15
1 2 3 4 5 7 2 9
! Kipp gen-
erator 35 433 4,99 3,79 153 0,19
2 |eylinder
. 24 2,65 207 . 1.76 352 0,40
3 cylinder 5,03 5,09 ;
25 433 4,95 1,14 1,28

962 i

l. Test number; 2. CDZ gource; 3. Number of assays n; 4. Amonnt of dissolved
basic tin in sample, ml; 5. Amount of tin in sample, mg; 6. Mean recovery X, %;
7. Standard Deviation S, %; 8. Accuracy 25, %; 9. Accuracy factor h [1].




method conforming to Polish Standards [1].

Then, to determine the accuracy of the modified

iodometric method (using & Kipp generator), thirty-seven

assays were carried out (two findings rejected, 35
£indinge used for computation), each having 4.93ml
of solution of tin element constituting 4.99mg Sn
(Table 2). Mean deviation S = 3.76 and accuracy 25 =

17.52% were produced.

It has been determined that in carrying out one
assay the greatest error may constitute 17.52% and
gimilarly, in two simultaneous assays, *15.04%. Assay

acecuracy of the average of two oxr more assays consti-

tutes:
e 7.52 ?r52
for 2 assays, Yy = = 5,32%
3 l.4142
- 7.52 7.52
for 3 assays, y = = = 4.34%
s L7
for 4 assays, y = 1.32 . ?55? = 3,76%
: VT
- _ 7.52 7.52
for 5 assays, y = —= = = 3.364%
JE 2.2361

Then the average of two parallel assays can be burdened

with an error of 15.32% while from 5 assays, according-

10
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ly, 13.36%.

It follows from Table 2 that the modified icdo-
matric method when using a Kipp generator as the co,
pource, in cumparisnn'with the method deseribed in the
Polish Stapdards [1], is extremeljﬁaccurate: this is
probably due to the use of a modification which is also
more or less of the same degree of accuracy as un-

doubtedly results from the use of a Kipp generator as

the an source,

For the same xreason, findings produced wvia the
modified iodometric method, in spite of the fact that
they are extremely proximate to actual tin centent in
a basic solution and in spite of pessible use of a
correction factor (1.097), are unreliable in view of

the large interval which characterizes the method.

The confidence limit of the method according to
Polish Standards constitutes x*4.32% [1]. The confi-
dence limit for the meidfied method (Kipp generator),

however, constitutes Xt3.96% (Table 1, #4, col. 16).

It 15 evident that in this situation "attention

ion has been feooused at eliminating the Kipp gener-

1l
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ator and replﬁcing it with another CO, source. Thus,
the.Kipp generator is replaced by a sateel cylinder con~
taining C0,. Then, for the sake of determining recov-
ery of the modifiad iodometric methed (using a €O, cyl-
ipnder)}, seven test series were conducted with different
guantities of tin in the sample: from 10.14 to 0.5489mg

Sn {(Table 1%.

Ag follows f£rom table 1, col. 17, in the range of
concentrations from 2-i0mg Sn in a sample, the method
is burdened with systematic error and thus, necessitates

conputation of a correction factor (table 1, col. 1l8).

Por a content of 10.l4mg Sn in a sample, a mean
recovary of 85.93% was produced; for a content of 7.5B6mg

&n - 89.22%.

These recpveries, in comparison with suﬁsequent
gseries {(table 1, %3, 5, 6, 7, and 8) and even in com-
parison with the modified method using a Kipp gener-
ator (table 1, #4) are highly underestimated. Thus,
the errors of this series of assays (table 1, #1, 2)
are axaggerated in comparison with #3, 5, 6, 7, and B

of the same tabla.

12



We should therefore conclude that the quantity
of tin in the sample (10.l4mg and 7.58mg) iz as great

ag the error source and can not he uzed.

Bubsequently, for a content of 6.17mg Sn in the
sample, 93.57% recovery was obtained. This recovery
is equivalent to a recovery of 95,39% (table 1, #6)for
a content of 2,07mg Sn in the sample, using the follow-
ing model t of Student for a series having an identical

quantity n [5]:

t = X=-y
I
-2
#E;"?"E}

where t - the Student number; X ~ mean recovery of ser-
ies x; ¥ - mean recovery of series y; 5; - standard

error of series x; S;- - standard error of series y.

A value of £ = 2,105 > ta .05 = 2.086 was

obtained for n = 29.

The valua t is subtracted from the table of

critical wvalues of + [4].

Consequently, the differences are substantial

and thus, the amount of tin in the sample (6.17mg} is

i3
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‘as great as the source of error and can not be used.

In a subsequent sequence of assays on the recovery rate,
two assay series ware condﬁcted: with 5.09mg Sn in the
sample having a recovery rate of 96.33%; and with 2.07

m3 S5n in the sample having a recovery rate of 95, 35%.

These recoverles are equivalant to using the Stu-
dent test for series having different degrees of free-

dom, using the following model [6]:

E - ___x;_:_r | —_—_—‘-.- n;an£“x+“r—2]I
JTEG—XPF ¥ —y ¥ ] nz - by

where t - the Student number; X - mean recovery of
series x; ¥ - mean recovery of series Y; %x; = partial
rasult in series x; ¥i - paitial result in series v
n, - number of assays in series ¥; nY - number of as-—

says in series y.

A value of £ = 1,042 < tn't = 0.05 = 2.080 was

ohtained for n = 21,

The differences are not substantial and thus,
& basis is obtained for computing the method's mean
correction factor in concentration limits from 2-5mg
Sn in the sample which constitutes 1.043, The mean

recovery of the method constitutes 95.86%, the mean

14
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intarval - 6.24%.
For larger amounts of tin in the sample {about 1

and 0.5meg) , recovery rates of 98.11 and 99.09% were

'ohtained‘ For these amounts of tin the method is not

burdened with systematic error {table 1., col. 17,

#7 and 8), however it reveals an increased value in
standargd errcor as well as in the relative error of a
Eingle finding and the mean finding. In additicon, the
confidence limit range increases: for an amount of
about 0.5mg Sn in a sample it reaches a value of
%+1.78%. A recovery of 98.11% is equivalent to the
recovery obtained for 2Zmg Sn in a sample {95.39%).

A value of t = 2,572> tu = 0.0% = 2,080 for n = 21

was obtained, Thus, differences are substantizal.

Summing up, the highest tin content recovery in
a basic solution is obtained by the modified ilodometric
method using a c¢ylinder as Co, source, as well as an
amount of Sn per sample from 0.5 to Smg. It has been
found, however, that the best results can be obtained
using the aforementioned method for content In the range
2-5mg Sn per sample (table 1, #5 & &) with the mean

correction factor.

15
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Studying the accuracy of the modified iodometric

" mathod when utilizing a cylindar-cqz source has con-—

firmed that the method's precision depends, tc a great
extent, on the amount of tin in the sample (from abgut
2mg to about 5mg Sn). Twenty-five assays of tin con-
tent in a basic Sn solution were then carried out

{one finding rejected and thus, for subsegquent com=-
putations 24 findings werxe used), each assay having
2.05ml of basic solution, cbnstituting 2.07Tmg Sn {(tabkle

2, 42).

A standard deviation S5 = 1.76 and precision 28 =

m £3.52% ware produced.

This signifies that in conducting one assay, the
graatest error may censtitutes 3.52% and accordingly,

t7.04% for two parallel assays.

Thus, the specification accuracy of the average

of two or more assays constitutes:

for 2 assays, v = = = 2.49%
= 3.52 3.52
for 3 B858YS, ¥V = =——————— e = 2 _03%
/5 1.7321 _

16
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—— 3-52 3-52

for 4 assays, v = y= = 5 = 1.76%
— _ 3.52  _ 3.82 _

for S assays, v = = ® T SRET 1.57%

Consequently, the average of two parallel assays
can be burdened with an error of +2.49%, whereas from

five aszays - tl1.57%.

Twenty-five assays of tin content in a basic sol-
ution were subsequently completed, each assay having
5.03 and subseguently, 4.93ml of basic solution, which

comprises 5.09 and 4.9%my Sn {table 2, #3).

A standard deviation 5 = 1.14 and precision 28 =

= 2,28% were produced.
This signifies that in conducting a single assay,
the greatest error may constitute 12.28% and consequent-

ly, for two parallel assays #4.56%.

Thus, specification accuracy of the average of

two or more asgsays constitutes:

for 2 assays, y =

17
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for 3 ASBAYS , ?:u _ .Eg:'_..za.= %_:.%Bm = 1.32%

b

for 4 assays, Y = :;;E - 31%5—— = 1.14%

= _ 2.28 _ 2.28

for 5 assays, y = = 1.02%
’I"E- 2-

Thus, the average of two parallel assays can be

burdened with an error of 1.61%, whereas from five

aspays *1,02%.

It was then verified whether or not the precision

28= +3.51 accordingly diverges from precision 28 = 12.2B.

To verify the significance of the differences bke-

tween precisions, the Snedecor F test was used [7]:

2
5%,
Fx }
-] 2
| *2 ,
where F- the Snedecor numbers; S— 2 - variance of the
1
maan arithmetic of one series; E; * - yariance of the
2

mean arithmetic of the other series.

Variance of the mean arithmetic is computed acc-

ording to the following medel [7]:

1B

.
A e s —— P
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where sﬁg - variance of mean arithmetic; 32 - taEt

variance; n - number of assays.

Avalue F = 2,45 > Pu = 0.05 = 1.96 is produced

for n 24 and 25. Thus, F = 2,45 < F = 0,01 = 2.62

i

for n 24 and 25.

The following three instances may arise in a

significance test:

{1) the value F computed on the basis of assay
results iz less than the value F read from the tables
at a significance lavel of 0.05. Assays are identic-
ally precise;

{2} the value F from testing is greater than the
value F from the tables at a significance level of 0.05
and less than the value F from the tables at a signif~
icance level of 0.0l. Assays can be interpreted as
roughly identical in precision;

(3) the value F from testing is greater than the
value F from the tables at a significance level 0.0l.

Assays conducted are of different precisions.

19
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 And thus, in the aforementioned instance, differ-
ances betwaen test precisions are not substantial and
assgys were conducted at approximately the same prec-
igion. We can therefore conclude that precision of
the modified iodemetric method using a cylinder €O,
sourve does not depend on the amount of tin within the
concentration range from about 2 to about 5mg Sn in

the sample.

Conclusions

1. The modified icdometric method for the assay
of tin centent which was discussed required the pro-
duction of corrected findings using a correction fact-
or. Mean recovery of 95.86% and mean accuracy value
of 28 = 2.9% were produced for this method. Modif-
ication of the method consists in lowering the pH of
the reaction medium as well as increésing the amount
of reducing agent used for reduction of stannic salts
to stannous salts.

2. When using the modified icdometric method,

we should aveid using a Kipp generator as the CGE sourca.

Goed results have been produced by the use of a com-
pressed CO, cylinder for that purpese.
3. The iodometric method modification discussed

required the production of corrected findings solely
' 20

029



within the concantration rangea from 2-5mg Sn per sample.

4. The modified icdomatric method for assay of
tin content is burdened with a small control (negative)
Iyﬁtemntic error. The computed mean wvalue of the cor-
rection factor for concentrations frem 2-5mg Sn per
sample is 1.043.

5. The mndifieﬁ fodometric method using-a cor-
rection factor can be introduced as a compulsory meth-
od for the assay of tin content in foodstuffs, instead

of the currently used method per PN=-59/3-04014.
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BOMDAN FITAK, ANDRZEJ RAJPERT

METODA JODOAETRYCZNA OZNACZANIA ZAWARTOSCI CYNY

CZ. 1I. MODYFIXACIA JODOMETRYCZNET METODY QZNACZTANIA
' ZAWARTOSC! CYXNY

Z Zaklady Badania Srodidw Spoiywezyeh Akademi Medyezne] w Warszawle
Rievownik: prof. dr 5, irauzs

Opracowanc imaid pfikacie jodometrycine; metody GIRarIonit seudrs
todol tuny. Modpfizecra 1y putegn we gbnitoniu @l frodowisie reakreji
i rwiglszenjy ifofe: drocka redukujncego sole cynowe do tali Cynawrych,
Podang charakiorys g SEQ{YaLyeIag opracolcene j mutody,

Metoda jedometryezng Jost pmvszechnio stosowana do oznaczaniu za-
wartosci cyny w artykuluch zywnoict., Polski Komitet Normalizaeviny
opracowal norme analitverny oznaczania zawurtodei eyny w sredkach spo-
ywezych (PN-539 A-04014). w ktorej zuleea stosowanic tej metody, Norma

: ta jest obowigzuinca w Polsce dn menaczania zawartosei CVHRY W oartvigu-

lach zywnoset od 1.1, 1940 v Tednalkiie metoeln zalecana w PN budzi po-
waine zastrzezenia, W voprzclnicy pracy {1) wykazana, xe metody inda-
metryczna opisana w FN-3 A-0401 1, Ktara spruwdzone pa roztworacy
¢eystych jest obarczong duzym kicrunkowym {ujemnymi bledem svstoma-
tyeznym.

Wyniki ofrzymane za jof peMocg wykazujs Sredni blad bezwzglodny
okolo 0%, zas preevzia metady 25 = = 5740, ¢ wyklueza eweritunine za-
stosovwaniv mnoznika poprawkowego, A zatem metoda rpadana w PN nie
nadaje si¢ do eznaczaniy Zawartosci eyny i powinna bye jak najszybeigj
wycolana,

Bicerge pod uwapg zapoirzebowanie sl:remnie wyposaionveh labora-
toridw kontrolj zvwnoesct, pedictn prace nod opracownnicm modyiliaeji
metody Jodometrvezne), pozwalajacej na otrzyvmywanip bardziej doklaed-
nyeh i preeyzyjnych wnikow,

CZESC DOSWIADCZALNA

Oznaczenia przeprowsdaeng wedlug metody spisane] w PN-50'A-04014 pomi{jajae
atap mineralizacii b5 rdinien. #e do rostwory podstawowers evny dedawano 30 ml
MOl o pestote] 118§ 12 mt .50, o gestodei 184 g nie, jak podaje norma, 15 my
MO s ml H+80,. Pogadia redillicin scll e¥nowyeh do eynawyeh Przeprowadrano
I ponoc 06 g sproszkewaness eling metalicaneso prod. Zakkading Chemirznyrh

Hedukejo soli c¥nowyeh przeprowsdzong w Hmosterze €O, stosujne do olrzy-
mywania dwutlenku wezla aparal Kipng {marmur j kwas solny 1+1 wagowa) July
butle stalowy zp Spreionym dwutlenkiom werls,

1w przypadizu aparatn Kippa COs» przepuszeznnn przes 3 ploczhi cawljerajyce Ko
Ieino: e-owy roztwor CuEGy, W vowy roztwop NaHCO; i wede dostylowang,

-~ @ == Nt - —w ———
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W praypadku zad butli = dwutlenkiem wesla, Oy prezcpuszezany prie: 2 plocgkd
ravierajace: rotlodr pirogalalo { wode dedtvlowang -
Rextwdr pirogeloly priypolowswano w naslepulicy sposily: 20 g pirogolelu oo

rezpusstranc w 50 mi wody destylowane] i mioszano z rorlwerem Zawicrafacrm

I3 3 wedorotlenku poiasoweso czdz reipuazezoneso w 3 ml wody destylowanc],

Roztwory w placrkach smienjang oawsze pu wxkonanlu 3 uznac.:nﬁ zhwariaicl
exny.

Réwnolcgle 2z badang prébla wrkonrwanc w ten sam sposoh, z tvmi samyml
Toxlworamd (za wyistkiermn roniwory podstawowsesn ¥y} oznavienia w 2 ITuh 3
rariwoeroch leped proby iz otrrvmanyeh wrnilidw wisliczana strednia aryimotyozng,
ktiry edeinwwang od wenikiow oznaczen prob zawicrajacyeh evne.

Do oznaezed wiywano rozlwory podslaw e evny Praryudolancan Dracz [os
pusIczenie viny granulevanc] ezdp prod, FOCH Gliveige v 104 mi e, hwoesy
stlneds o vgatosci 11D, 2 nastenele droelionie wody destylewang du shiclodc] 11
I rel tegn roeiweeru zawieral akoln 0.3 1.8- 1.2 Ivh 1.3 mo Sn,

Da miarecciownnia w?vwano mianyeane roxtworye tin Ja § 0.0 Na.5.0D. iild-
rreh miona sprawdisog [7] endzionne, Miano 000 Na.5.0, nualawiana ng 0.01n
rozlwar podstawowy dwichromiuno UolaseWepe, Zad miang jodu na VMR roztwue
Uzsiarezony sudowean,

Gestost sigfonych kwasow soineen [ siarkowesy sornwdaene wy FE LT (3.
OMOWIENIE WYXNILOW

W niniejezej nracy epienno nexhefiliac e mctory fodunieotesezned poda-
e w PN Modyiikacia ta polow T na chnizoniy ptl dreaowiska Foprzes
zastosowintie #wickszone) g cdwainedl  tlase] steimnach lowasdw HCL
1 Ha80, do vedukeji soli evnrwrely ds evnawvch, Poza tem awighszonn
rdwnies ileié srodka rediist igeego (sproszkovancgo, metitlicziego alinu)
z 04 do 0.4 p. .

W oopracow anin metody gominioto clag infocralizacii 1 stratyv ewentu-
alnic z piy zwiteane, wychodsge - zalozenia, %e tic one sg zosadpivzam
Fridlewmn Blediu metedy. A zstem ninicjsze vrnea obeimiic skovrvgowanie
estatnicgo stadiven metody, o wive resitheie soli eviowyeh do cvnswvel,
ellsnicnie Sn? 23 pomocn DYoL Lede Fosluoor jede i camtoreczkowii-
nke nadmiary jedu misnowanym reetooorent tiosia ez Fodinveng,

Opravowang mody{ikuejp woteds inturetrye snej scharsste FVIOING Fa
Fomecy inctad zuatvervii matomudtvezne], W e cpelo wrkonang szercg
czraczet Loniceznyzh dle ablivzenin nfladnesei i orecvyj nuetodde,

Wyniki witplive spravwdrane weding hovoezesnero Frvierium adezg-
cabia wynilies watplwsel: |2 -

.. N a— 4
- i
., 8 -
w Lidrem:
oot = winik watplivw,
X — sevdrin avvimelveniy hadoan o wzorert boy uwzviudniomin W
il woiplioven. .
5 — edehloiie stardine e hiemme Ol Badornn srerepn bez
Lwroicdiionia + o ithenpeg)
Badajar vdzvek rivod o AR oactedy Hainastevernej threyv zosto-

sewaRiv aparate Kigpa) wvlonme (7 asmaesoe trah I, poz, 41 Liorae do
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ornaceenia po 5.09 mg Sn. Uzyskano éredni odzvsk 4,84 mg Sn
1} 81,17%. A wiec mctoda ta pomimo otrzymanis doié duzego odzysku
okmrezonn biedem systematyeznym (wartosé podana w tab. 1 poz. 4,
. 17—4.%t = 3), co upowainia do obiiczenia mnoznika peprawkowoego
(K = 1,097). Natomiast wzgiedny blad wyniku pojedynezego {V = 8.95,),
wrgledny Gigd wyniku sredniego (Vv = 1,870, a szczegolnic higd doklad-
podcl (B, = 8,84'.) sy duzo mniejsze niz w metodzie wediug PN [1].
Nustepnic dla vstalenia precyzii zmodyfikowane) metody jodametrycz-
nej (prey zastosowaniu aparatu Kippe) wykonane 17 oznuczen {dwa wy-
niki sdrzucone, o wige do oblivzen wzigto 35 wynikdw) biorac do kazdego
¢ 483 m! raptworu podstawowego cyny co stanowi 4,99 mg Sn {tab. LI).
Zyskane odehyvlenie srednie § = 3,96 i precvzie 25 = +7,52".
nacza to, ke przy wykonaniu jednego oznaczenia najwickszy bigd
meze wynesié 7,52, zas analogicenie przy dwich réwnolegheh ozna-
czeniach +13.04%. Dokladnosé wyznaczania éredniej z dwoch i wiecej
C2BACZen WYmosi; :

dia 2 ospaczen Fz"r—@; = 52 _ a0, ’

i P 1,442
- - T2 752 .
| uw amw ST o IME g g
¥ l'ﬂ" ] B

bl ! b ;:EEE; =-l~.53=:1,16‘.';
I 4
RN B T L R I Y

- = e

Zalem fredniz z dwdch rawnoleglvel oznaczen mose by¢ cbarczona ble-
dem 25,32, 208 odpowiednio 2 3 oznaczen =306

Z tabeli IL wynika, ze zmodviikowinag motoda jodotnetryezna przy za- -

stosowanlu aparate Kippa juko zrodla CO. w pordwnanin » metods ont-
samg w PN (1] jest bavdzivj dakiadna, co prawdopodobnie iret snowido-
wane zastosowanicm modyviikacji araz mniej wigeej w tvm samym stop-
aiu precyzving, eo nicwatplivic wynika z zastasowaniu aparatu Kipp:
jako zrodla dwutlenku wegia.

Dlatege tez wyniki otrzvmywane za pomorn zmndviikowanej metady
jodemetrveznej (prav zastosowamg aparatu Kippa) pomimo tego, #e sy
bardzo zblizone do prowdziwe] rawartosci cvnv w roztworse podstawo-
WYm oraz pomimo owentualnegn zastosowania wspolczynnila Larekesj-
ncgo (1,097} sz niepewne ze wzgledu na duzy rozstep charalitervzujyey
te metode, -

Przedzial ufnosci dla metedy wedtug PN wynosj x = 1,327, 1. Zas prze-
dzial ulnodei dia zmedviikowane] metody (aparat Rippa) wynost x £3.96%,
(tab. 1, poz. 4, Lol 181

Jest aczywiste, 7o w tej sytuacji skierowans uwage na wyrugowarnie
aparatu Kippa i zostapienie go innvin przyvrzadem brdaocvm zeddlem O,
Aparat Kippu zastapiono wice butla stalowa z dwutlenkiem wogpla, Na-
slepnie w celu ustalenia cdzysku zmodyviiltowane) mrtody indametrvez-
nej (przy zastosowaniu butli stalowej z COL) wykenano 7 serii badarn
z réznymi ilesciami cyny w probee: od 10,14 do 5,5390 mg 3n (tah, I).



298 ' - B. Fitsk, A. Rafpert ' Nr 3

Juk wynika z 1ab. I, kal. 17 w zakresie steiefl od 2—10 me Sn w prob-
ce mvtoda {est ciuirezona bledem systematveznvm, g wige jost pudstawa
do obliczenia mnaznika poprawkowego (tab, 1. kol 131

Przy zawartasci MALL img Snow probee uzyskuno Sredni odzy s £3.83%
a przy zavartesei 736 g S — 89.22%,

Olzyski to o pevdwnaniu z nastepnymi serinumi {tah L poz, 3, 5,6, 7
b 3) o nawet w pordwnoniu ze zmodyiilov ano metsda przy zustosowaniu
aparstu Kippa (tab, I, poz. 4) sa moono wanizone, Zas bleay tevh soeit
ozracgen (tab T poe. i 2} w pordownanit z poz. 3, 3, 6, 71 8 w 1] t-m-vl;
B IW u,ksznm_

A rat:mv valcsy wyprowadzic wnlosck, #e ta iledé cvny w proboe
(1014 mpe § 7,30 ma) dost zo duia, jest Zrodlem blgdow | nw powinna byé
stozowana.

Naslvpnie prey zovwartoscl 617 mg Sn w pribee olvzamano 9357 od-
zvaku, Odzvsk ton porowvnanoe » edzvskiom pezy zavartosei 2,07 mg Sn
w prabrne — 850 . (lab, 1 poz. G za poneeeg nastepuinoego wzoru t
Studertz dlu seercgdow o jednaliowe] ilosei n [3;

w ktorvm:
1 — liezba Studenta,
% - Seedni odzysl szeregu X,

‘¥ — Srcdni odzysk szeregu v,

B: -~ blad standurdowy szercpu x,
8, — blad standardowy szercgu v,

Otrzymano wartosci t = 2103 > txr=005 = 3,086 dia n = 20,

Wartodé t+ odezytano z tab. wartodei krytyeznveh t [4].

Réznjeo s3 wice istotre, 2 zutem ta ilosc evny w probee {817 mg) jest
réwnic? za duza. jest zrodlem bledaw 1 nie pux\innu tvé stesowana, W dal-
szvm cigeu badaf wiclkescd cdzvsikow wykonane 2 serie oznaczeni: 7 ilo-
iciq 5,00 mg Sn w probee, dia ktérej otrzvmane odzvsk 96,33% 1 z liosgiy
2,07 mg Sn w probee. dla ktorej otrzymano odavek B3 347,

Odzyski t2 poriwnano za pomoea testt Stidenta dlu szercgow o roanej
Haosei stopni swobody stesujac nustopujacy wzér [6]:

e XY o/ Maeng(n u )
o o VT mn

w ktorym:

— liezha Studenta,

—- gredni edzyek szeregu X,

— gredni odzvsk szeregu v,

X, — poszczeadiny winilk woszevegu X,

¥; — posrczoedlny wirnilk woszeregu v,

ny — Hodd ornacren w szercgi X, .
n, — ilosé ernocren w szereou v,

o -



L

. s e sk sy JVEWTLT OOZVSE Metody woynosi 83,857

2ag ircdni rozrstep — 6245,
Dia mnicjszyveh ilosei exny w prabee (okolo 10 0,5 myg) otrzymans przy-
ski 88,11 i 89,05, Dla tveh ilesei cvoy metoda nie jest obarczona bicdem

. systematveznym (tab, 1 kel 17, poz. 7 1 8). jednak wykazuje wzrost war-

todcd bledu stondardoweso ordz wrglednege biedu wyniku poijcdynezuso
i wyniku sredniego, Rownicz zalires preedzialu ufnesei rosnie i dla ilosei
ok. 0.5 mg Sn w pribee osigga wartasé x £ 1,78%, Odyvsk PEIL™ porow-
pAnG z odzyskien uzyskanym dia 2 mg Bn w probee (933900, Otrzymano
wartodé t = 2,572 > te == 0,03 == 2,080 dla n = 21. Doknice 53 wige istotne,
Reasumujae, naiwvisze wartosei odzysku zawartodci evny w roztworze
padstawowym cvny daje ainadviikowana metoda isdometryezna prey za-
stosoweniu buili stalowej jako Zrodia dwutlenku weala oraz przy ilossi
od 0,8 do 5 mg %n w probee, Jednok wydaje sie, ze najlegsze wyniki moz-
na otyzymal powyvzsza metody prev zowartosel w wranicach 2—3 mg Sn
w probee (tob. 1, poz. 3 i 6). stosujae sredni mnoinik poprowkewy,
Badajge precvzie zmodylikewane] metedy jodometrveznei przy uzveiu
buil statowej jake Zrictta CO» wykazano, ie wirlkodé preevzji tej metady
ple zalezy w istotnym stopniu od ilosei cyny w probee (w pranicach od
ekolo 2 mg do ok, 3 mg Sn). Wrkonano wiec 25 oznaczed zawartosei cyny
w roztworze podstawowvm 3n {jeden wynik adrzucons, o wice do Jalszveh
obliczen wzigta 24 wniki), biorac do kaidego aznaczenia po 200 ml roz-
tworu podstawowego co stanowi 2.0%7 me Sn (tab. [1, poz. 2},
Uzyskano adchylenie standardowe 5 = 1,76 i precvzje 25 = + 3,527
Qznacza to, e prrv wykonaniu jednege oznaczenia naiwinkszy biad noe
%e wynosié 153", zas odpowicdnio przy dwich rownoleghyeh oznacze-
niach 17,04%.
Zatemn dokladnosé wyznaczania sredniej z dwéch i wigee] oznacze wy-
nosi: '

A2 452

dla I ornaczed y = 'E 3 = Tang =249%

. .y o« ow_ RS2 82

¥ = ‘I 3 - = T;:Ei' =007,
— Rnz ane S
Y " y = "l'_:- =y = 1,78",
<y e e am

— [ bl ]
¥ T § T Baagn = 1T

A wiee $rednin z dwdeh rownaleglyeh eznaczen moie byé obarezona ble-
dem 248, zad z 5 oznvezen 1.3

Nast¢pnie wykonano 23 oznaczen zawartoscl eyny w reztworze podsta-
wowym 3Sn biorge do kuzdedo oznaczenia po 302 i dalej po 493 ml roz-
tworu pedstawowego o odpmwiada 3,08 1 4,93 ma Sn (tab. 11, poz. 3h

Uzyskane odchylenie standardowe S = 114 1 precyvzie 28 = 2,28°.

Oznacza to ze przy wykenaniu iednego oznaczenia najwiekszy blad mo-
Ze wynosié =2.28%. zas cdpowiednic prav dwéch rownoleghych oznacze-
niach = 4,56%.

A wier dokladnosé wyvznaczania sredniej z dwach i wiecej cznaczen wy-
nosi:
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- 2,28
Al 2 olnacien y = f'z:_ = faig = 1,81%;,

- p A .
- "% ¢ 3 ='-‘:'§'=T,f'az‘r'= 183%
k.|
- 4 - F=71:ET=1'14T‘
" g = - Lt E._!B

y = I_‘;’- = pmgi = 1O2%

Zatern Srednia z dwéch rownolegiveh oznaczen moie byé obarczona ble-
dem t1,61", zas z 5 oznaczen *3,02". .
Kastepnic sprawdzene czy preeyzja 25 = 3,52 rdznj sie istotnic od pro-

eyzji 25 = 228,
Do sprawdzenin istotnosci roznic miedzy precyziami zastosowano test
F Snedecora |7): '
|
Bx
F == —--,
i
5x .
w ktorym:
¥ e liczba Snedecora,
li" : — wariancja $redniej arytmetyrznej jedneygo szeregu,
Sx_ : — " . " drupiego szeregu
Wariancje srednicj arvimetveznej obliczano wedtlug nastepujgeego wzo-
xu [7]:
ru (7] s
* n
w ktirym:
B2

x -~ warfaneia srednici arytmetveznej,
5 — " proby,
B — ilogé ozhuczen, -

Otrzymano wartosé F = 245> F, gy = 196 dla n = %4 i 25, Zgé
F = 240 <F,.om = 262dlan = 21{25.

W przeprowadzonym tedcie istotnosci moga zajs¢ trzy nastepujace przy-
padki; -

1} wartogé F obliczona na podstawic otrzyvmansch wynikéw oznaczon
Jest mnicjsza od wartosei ¥ odezvtane 2z tabel ey poeziomie istotnosci
9,05, Oznaczenia sa jednaliowo preevevine; .

2} wartosé F z dodwizdezonin jest wieksza od wurtosci F ¢ tabel przv
poztomic istotnosci DU a mnicisza od wartosei F 2 tahel przy poziomie
istotnosei .01, Oznaczenia mozna traktowad juko w przyhblizeniu jednako-
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WNIOSKI

1, Opracowana zmodvlikowana metoda oznaczania zawAartasci cyny po-
gwala na otrzymywanic poprawnych wynikow przy zastosowaniu mnoz-
nika poprawkowego. Dla metody te) otrzymaro sredni odzvsk 95,85, oraz
$rednig wartosc peceyzji 25 = +32 9", Modvfikacja metody polega na
xmniejszentu pH érodowiska reakeji oraz na zwickszeniu iloscl drodita re-
dukujgeeno sote cynowe do cynawych.

2. Stosujae rmcdyfikowang metode jodometrvezna nalezy unikaf uiy-
wania aparatu Kippa juko 2rodla COu Cobee wyniki daje zastdésowanie

- w tym celu butli ze sprezonym dwutlenkiem wegla.

3. Opracowana modviikueja metody jodometryezoce) pozwala na uzyska-
nie poprawnych wynikéw jedynie w zakresic stezen od 2 do 5 myg Sn
w probee,

4, Zmodylikowana metoda jcdometryczna oznnczania zawartosei eyny
jest obarczona nicwiclkim kierunkowym {ujemnym) blgdem systematyez-
nym, Obliczona srednia wartoié mnainika poprawkowego dla stezeh od 2
do & mg Sn w probee wynosi 1,043,

5, Zmodylikowana metode jedometryezna przy zastosowariu mnoznika
poprawkowsgo moznabhy wprowadzie jaka metode obowiazujgcs do ozna-
czania Fawartosci evny w artvliclach 2vwnosci zamiast ciggle jeszeze sto-
gowane} metady wedlug PN-39/A-04ul4,

B. durak. A Pafncpr
HOROMETPIMECKHI METOL ONPEIENEHAN COIEPH AHIIA ONOBA
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MOCTE B cpPeMeM mouTicaer 35.00%s, cpoawsm TouReCTE Accrirmer +3.0Y: i cpemLd
EoppurHpyiaud Rosdimuent k" pansgered 1,042

DIpEANTSATER NDINENNTL TPENCTIBREHHWH METOT W DPAKTHKE OCYIUCCTRNCHIRA
MCPETORHONS ZORTPOMR KIWECTEA IHLICALIX TIPOAYXTOD DNACTD olAIMAANLWETS Hogo-
METPIMECKOTO MOTORL, YRLIAM:OTD B TTH-58/A-04014, '

B Fitak, A. Rulpert
A JODOMETRIC METHCD FOR THE ASSAY OF TIN CONTENTS

II. A Modiflcation to the lodemetric Method for the Assay of the Contents of Tin

4

Summary

A modified jodometric method of tin determination was elabursled on pure
setutlons, The modification introduced to the method consisls in lowerlng the pil
of the rcaclion medium by addition of 50 m! HCl density 119 and 12 mi S0,
denaity 1.84 in place of 25 ml of HCI and & ml of 180y acvording 1o the Polish
Etandard PN-59/A-0H14, Furthermere, the amoent of the reduvivg agent fmetallic
luminlum} used for the reduction of stannic salts to staunous seits was increased
from 0.4 g to 0.6 &

The modificd iodometric melhod for Lhe assay of tn was tested at concentrations
ranging from 0.5 mg to 10 mg of tin per sample usine as the Dy sources g Kipp
Eenerator and a cylinder with compressed COz The averape recovery at the con-
centratlons mentisned samounted to 95.86% the tmean value of prectasion 25 beinz
X230 while the mean cneffivient of correction was k ~ 1.043,

The melhod is recommended for the wse in food inspection labaratories in the
place of the jadometric method iniroduced by the Polish Standard PN-33/A-04014,
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Methods of Ecaluating Tin and Fluoride Salts as Anticaries
Agents in Animal Caries Experiments

WARIGN . FRINCIS

Miami Villey Laboraliries, The Procier & Gawbde Uvmpany, Cincinneis, Ohia

The susceptibility of rat malar leeth 1o the
developiment of curions Tesions under proper
experimental conditiens of dict' and pres-
etie of oral Aore? s an secepred et T hos

Teen shown that (tuclure Iy mistication® is

not mecessary for the prouctian of carioons
kstons in Lhe cramel * 5 Anticarics agenis
can Be salmdnistered inothe food or water or
can be applied opically with s swaly or
brush. I 1¢st sysientic amticarivs eects,
ugents have been injocted nueaperitonealty
o subcutancously, Application of nuteriads
Iy the methot of stoinach tubing s
Lechnigue that has afse been wsed. Al these
methods have certain scbvantoces i eer-
tain dravluwcks and care myst be vsed in
interpreting the resulis

Camprehenztve reviews have Twen writ-
feion Lhe carly work comcerning e relation
of unrive compounds Lo dental caries ex-
perieace in man amd aonimals® F The effect
of administerims o wile specieem of Laries
inhibiting auenis by o variety of metheods
Bas reeently bevn reviewel by Shaw s @

The ohjectives of this paper are as Tol-
bows: {1} (o deleeming the anticaries effee-
livencss of stmnous chloriie, sodivm Hyo-
risle, and stannons Mueride; (29 10 compare
The above compotnds by Lhe administranion
in the drinking witer and by application
topically: €3} 1o determine the eficct of fre-
guency of applicution of anticaries apents:
andl (43 Lo relae the curies incidence In the
first, second, aml thind molurs 1o svawemic
versus topical vilects of tin and lueride salts,

Matertals aned Methoils

Asdar REIMEN - Weunline  Wistar
slrain Fats® (23-25 days old, 60 £ 10 g,
Preveated in ot ab the Focieth Geeneral d0eeting of the

Internutiomal Aswowsation fr Intal Kescarch, 510 Lrwis, Mip-
ok, Almrepct Ny BMI, g B, in pregnin e wlebes, s,

Kecrived bar publivaliun July 2o, 1563,
#Capt Wilkon, Beech Copave, Ind.

weirht) were housed individuully on raised
stainless steel wire beltom cupes. The ani-
mals were placed immediately an a moditied
Stephan dict #380,"" consistine of noniat dry
milk 42, swrose 63, dried liver extract 2,
nal Celluflour 3 per cent, respeotively,
Water and foml wers whministored ad
libitum, The experiments were allowed 1o
continue until the state of caries devetap-
ment in the control group reached the ex-
rent desicedl, us determined by in vive ex-
wtritation unidcr the disseciing micrescope,
A animale were killed witl chlaroform
aned were autotlaved 4o obtuin the olean
femor sl juwlnnes,

Threv seprrute experiments are here re-
wtetd. Expeciment T had asluration of 119
days. The anticaries agenis were fed at low
cenreniration in the drinking water ad
libitum, Expettment [F hwl o durition of
¢ ilavs, The anticarivs agents were applied
at high concentration (opically onee per
woeek with a tonl of 10 topeals, Boual num-
hets of male and female animals were as-
sizhed by random selection te cach treat-
ment group with #) animals per sroup in
hoth vxperiments, Experiment IIT had a
duratien of 83 Jdavs and was desipned sa
that three [requencies of applicition, three
compouticl, thrie concentridions, and twa
methoels of upplicution were investizatel,
The desivn wis aduplicated 3 % 3 X 3 % 2
fartoriul experiment confonoded in litters
of stx, [n buoah replivates six fitter mates per
block were gseimped i aceardince with the
firal half of the 2 designforu 3 X I X 3 = 2
Factorial as deseribied by Yutes 't Alale and
female rals were assigned Lo treatment com-
Linations ot random. The factors are shown
in Vuble 1. Topical treatments were carried
aut over a period of about & weeks. Aninuals
which woere treated only once were treated
ot the first day of Lopicals.

ADMINISTRATION OF ANTICARIES AGENTS
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TADBLE 1
DESIGN OF FACTORS 1% XpeR I MENT [IE: EXPERIMEXTAL ACTORS
Caymemnd Fregueacios of Ayplicglion Conwenlrathha {Per Cent) Aethods
Snk¥e... ..., Once only, mnee, week, slaily 44 037 4w Wet, dry
NaF. ... ... Uneeoaly, vice. week, hily + 20 1) 03 Wel, dry
RO........... Ouice only, unceweek, daily 1 ..................... Wel, dry

IN THF. DRINKING WATER. - The asents wers
dissolvial in the drinking wuier of the ani-
mals and weee supplicd ad libitwm, In the

-ease of the un salis, ricid precaetions were

taken 1o allumpt 10 prowcct the very low
concenlralions of 5oLl awiinst oxklation
and hydrolyvsis before the animal had 2
chance ko drink the salution. Dvterminntion
of the stannous fon comoentrtions were
made on the stock solutiens, on the Treshly
dispensed solutions (10 minuees siter dis-
pensing to the water Tiottie and placing on
the k), and on the zolotions b various
tivaes in the 24 hour period before reilling
with fresh solutions, Suthcivat =olution for
severil days consunipion was prepared g
ong time using oxyuen-dfree niteaeen? Gy
scavenge the water wid protect the solytions
wnlil they were dispeasad o the individud
water bottles. Waler bottdes were emptivd
and refilled with fresh solution onee aday, 7
days a week, Duily records of the water
consumption wure kept for o puriod of 17
weeks to insure that the averuoe volume of
consumplion in the four croups wis cquul.

_The stannous chloride und stannous Tuoride

solulions were nule up at 31 ppm Soll
and the sodium Huoride and stanoous tye-
ride at U0 ppo |

ATAMINISTRATION OF ANTICARIES AMENTS
BY TUPICAL  APPLWCATION.—~The  malerial
being tesled wus topicafly apphicd to the
melar Teeth of rats with o small cotion sapl
while the animal wus immobiliza] and juws
reiracted Ly o device similar 1o the one de-
vised by Julansen)'? The wmdvantage of
topical applicution i thae all quadramiz of
the jaw can be sore unifurmly applicd than
by water feeding and very bich or very low
concentrations of wrents can be applied as
fresh salutions ot known concentratiung,
Furthermwee, the actual number of applici-
tions wnd tinve of application ten wre under
control oi the investimio:,

Caries EvaLvaTon.-The clean rat

Jaws were examined carefully with a Li-
wocular wmiroseope® at thirly power und
uross curious besions were graded using the
1+ 105+ severity seores of Shaw.'* Ta teeth
which wore peefect or only slightly dam-
itgeed, eitch cusp was Friwctured off by a smull
wedise 5o that the lise of each hesure could
L exeminesd for niner catious lesions.

ANALNTICAL  stiruons. -Loncentralions
of S Il i the aqueous solutions were
determinesl byt standard fcimetric
method  wsing o starch imndicator® The
Femor were dicd and ground and the toral
tin content was detennined by emission

- - T

spectresea) ™ Fluncde,™  caloiwn,' and
Phusphorus contents of the femora were
alse derermined,

Rewsulis

THE ANTICARIGEN I EFFECTIVENESS OF
8xl7., SaCTs, and XAl oar now coNeex-
TRATION [N TINL DRINKING WATER [ExXPRxL-
MEXT I} —-%ince stanmus  fluoride  and
staunous chloride sulations are known 1o be
stlijest to Deh hyvdrolysis and oxidution,
amulyses were e i Bxperinent T for
Suillf conventralions an the orfginad stack
suluttons; the solutions aiter dispensing inte
the water botthe, stopperine, aod fnverting
ar Lhe rack; and ut variuus Lmes through
the 24 hour period before the next day's
water vhunge, The results of these anulyses
are shown in Ficure 1. The dispensing alone
cuuseld abgut o 25 per cent Joss in concen -
tration of SnfllYin the two o sofutions. In
the subscauent 24 hour period it is ovident
that the stannous chloride was extremedy
unstdde, faving no titeatabde Snoldd aier
ubout cight hours oo the rack. With stan-
nous fuoride, on the ather hand, although
there was essentially @ constant e of loss,
23 per centl of the arivinul Snll) still re-
nidned ol M ohours. A shicht amount of
Nuaricle from stannows uuride was lost by

* Cychgiic mudel, AmwHran Gpiical ', Dolal, X0¥,
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occlpsion in the hydrated stannonz oxide
whivh precipitates Irom the hedrolvzing
silution, Sodium tuscnle uneler the abovy
veintlitinns wis stable. Beciese of thiese oxi-
tlatkm and hydrelysis oiivels with the tin
salts, a serious prollem not  mencrally
tovoggnized, iU is nol possible 1o say that
the stannws chloride, stannnus Buoeide,
amd sodivm tuoride were adminiatered 1o
the oninals wl equivadent Snai(fl) and
tueride concentrilinns,

The curies scores from this experiment
bascd on pross carious lesions are shown in
‘Falile 2. While stannous ituoride efferied o
symificant ri<hiclion in curivs score, neither
aannoas chloriedye nor sodium Taoride had an
effect. Analywis ol the carions molies affeet -
ul, number of carious lesions involved, ol
the curics srores rave casentiably the sume re.
sult, ‘There was o sienilvant diference in
wiier consumption, fokl vonzamption, o
Iusly weight gain in the [ experiniemal
cattnent groups. "Thus, bosicd on wioer con-
sumption there §s o vakie vomysarison anne
the lread mend wroups s delermined b total
vtk live conswmpelion of the ggents in the
water, The efcitive concemralions of tle
tin salutions, however, were quile different,
av indicoted I Fieure 1. '

TABLE 2

THE EFFECTIVEN ESS oF S5 AxD
F= AT LOW CuNCEXTRATION %
GRINKING WATER IN LEXPERI-

MENY [
10riginad Sirength: 31 ppm Sa{il), 10
T L
I‘In'u'nttr Carigr ::‘LE::LI-
Sanlul Lun Kewre® A
E in Sqore
Snl L. PO 1|
Salb....... . 5 | o
Sl ... 6L 1
171 . &2 0.........
1

* gl siani“eant Jilefente fa) rriped
B 1} wres wooe whlls

TUE ANTIWCARIES EFFECTIVENESS OF TOPL-
AT APPTLEATIINS OF 2 PER CEXT Sx1%, 2
PER CENT B3N e, N0 2 PR CENT Nal TEX-
rERLENT - Sinee the ailmindsiration of
knowen low coneentrations of n comyountds
in the drinking waler wis not possilie 1 Fig,
11, 1opicul applicutions ol wrents st known
concentrations seemed the most logicul aps-
proswh 1o e pealiem, In BExperiment L1,
2 pur oent solwtions of stannous Huoritle,

LI im
T EMCE aNE GnF;
[
A | mmmmaT===
*
§%T
:
[
w
E SrlIl In $nFy
\
- b}
E 1= *
-y %
\‘Snim In SnCiz
X :
A
L
L1
\\
B% CONCENTEATION | CONCENTRATION L ¥ ' Il Il &
AT MAKE Ur AT DIAPENZINE 7 A . 1z [T e

HOURY AFTER DAIFENAINE INTO THE WATER SCTTLEN

Fwo, 1.—Conmcentration af Sn{1} availabk to animals from water selutions over a 24-hour perod
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stanngus chloride, or sodium Auoride were
applied once per week 10 rats from weaning
age. Water was applicd in cxactly 1he same
munnet to the fourth group. A summary of
the duta is presentud in Table 4. Stunnous
fyoride wvid sodium Muarile cxerted o sip-
nificant effect m eeducing 1he swidence of
pross carinus lesions s the ris when vome
porod to the stanmows chioride and water.
There wis no statistivul dilerence beiween
the effeciivencas of stannous tHooride and
sadivm flucride. The reduciion in caries
produced by stannous chioridy was It
stutisticully signiticant, The sex of the ani-
mals did nol wffecl carics soore nor were
there any interictions aeram e U cxperinen-
fab vardabdes, There was nn chunge in
sigrificance of any of he conparisons

TAULE 3
THE Turwan EFFECTIVES RS OF 2 TPER UEXT
$%Fa, 2 PER CEAT SNCL:, ANH 2 I'ER
CEXNT NaF Ix EXrERIMixT IT

Ter Ient

Koot iy
I Bgurg

. |

Nab (0.0 pm 1) .0 .

Maurial LUariea
Appelied Heurg?

SnFy (3,000 ppm 15, L £ ) : L1
snlly. ... T ST
HO. ... L I

* Lems? cignilvant differonce tw] fequined is 1« whics aoare
'THT S

whether made hiy raries score, lesioms, or
molurs. Cunlative hudy weighi miins were
not significantly different among the four
tapicil gronps.

THE INFLUESCE OF TOPICAL APPLICATION
FREQUENCY, METHOD, AND CONUENTRATHIN
OF TIX AND FLUOKRTDE SALTS [ ExprerivesT
IID).— In i vitra sysiems it was determined
that the frequency of application oi o ma-
terdal such s staboous Quoride W low con.
centration made a signincan dilference in
the protection afforded asainst deculeinica-
tion, decaleificulion decreasing with increas-

_in% frequency of treatment.®™ Human oing-
ca

topical applicadions of Nul2-w il
tests of contralled frequency of brushing
with dentifricvs contiinimye S120 have 1l
indicated thet frequency of applivution niLy
be un important influencing factor, Topiculs
in humans are followed by drying the ma-

I dend, Res, Fuly-Awpusi 1965

terial on the leeth after application ®
Whether this increases or decreises the ef-
fectivenyss of the treatmient hus not been re-
ported but could make a dificrence with a
riaterial such us siannoes Nuoride which is
vasily oxidized, Previous in vitre sienlies,
however, hive indicated that onee tveth
have been treated with stanneus lueride or
stanttuus chioride, the tinin U teoth strue-
wee was very stable and resisted oxidution
for long periods 2 This third aninal uspers
mend  wis  desbmed o investizate  the
inthuence of some of 1he variables involyed in
applying therapeutic materiads to the twoth
of ruls, .

In Experbment UT the caries score aver-
e for the effect of compeautl< and for the
cifect of frenuensy of apphication e shown
in the bar chart i Figure 2 The shached urea
al the top of vich lar indicates the 93 per
tent conbideice limits on the means of {he
curies scores. Per cont reduciion in caries
score listed by compounds Lacrass all ather
fuctors), baserl on the water vontrol, and the

cr cent Teduction prduced by inercasing
ﬁ}uqm.-m'y nf topiculs Gueross all othier Face
Lurs1, bl ona single tooical, wre siven in
Tal:dy 4. Both stannous laoride and sodium
fuoride treatments produced signiteant re.
ductions in carics even though the redue-
Lo are the IVURLeS actess Lhres coficen-
trations and three Mrequencies. The matked
cllect of frequency (49 per cent meduction on
daily treatment) when eonepared 1o a sinyle
tresntment is even more drumatic when it s
realiecd thit this wis eifcoted by only twe
ol 6f the three teiment conpounds sinee
Lhe third cempound wis distiled wiier,*

The differences in effectivengss of the
three  comventedtion levels of  stannous
tuarede and sodiwn ilueride are shown in
Tuble 3, The difference in effectivencss of
the abuve two mueriuls 1w cssentially the
sitnte a8 Lhat observed when they were tested
i the wrmrsuliva in vitre svstem where
stannous luoribe and sodium tluerite were
not markedly different at the 2 per cent
level, but 04 per cent stummous [uoride
was decidedly more provective in vitro than
waus 0.2 per cenl sedioum Huerid,.

¥ While vhic arimal | orics caperinene o o Ful il ws mut
PP beularly elicw Rl 2ince e vepurinment oo b ity wociichieed
wWilh glcatmn nt comlinctiens w b weny inctfective Tl niudn
Feiwmen M Bl uilaliom™ ¢Tecy wis, 6 tonrsr, The g nf aLub
17wl waler, we nne Letalmen | =pogp, 1he preeniz wf w ik aee

digrussebio L Ko st o' Ll dhesivw dml dw ) enie e
meemdp e Locks Jubn Wiy & Suny, loc., 1951, Pl A8,
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TARLF 3

THE EFFECT oF CusiroUx e AX D FREDUENTY DY
CARIES -EXFERIMENT 111

Cnmpenumels l Froyuenries Per Cenl
| Refuction
b7 i Umce oy, oncesweck, alafly 24
MaF....._..........] Unce vk, oneew ek, il 17
HO... | Unpy ey, mce/week, duile fooooo L
5ok, NalF, HD . 1Ml 9
Sola, Nl 1LY L (Inee “werk 13
Spko, Nal, O Ongganly L oL

TABLF. 3

THE FFFECT OF THREE FQUEVALEXT FLUCH [T CONTEN TRATION LEVELS OF Bxly AN
NAF 0N BEBCCTHS OF CAREES SC0RES EXPMERIMEST T

3
Saky i NaF
- __l. _.| — .
Fer Cenl Per Cint
' Fer Catl Cisacpndratjon D Kwltion of er 'ehi & vneend i Koluctln of
i ATaries %eare ! {'arir Senre
FAG (=200 pm 1) A0 4~ K000 ppm 1Y M
L PR R T TS N A : ] I BF (1 0N gm0 [
D_F3 (=~ 230 g -} 1 19 i 105 | =250 LI ¥
4

EFFELY OF FREQUENCY

EFFECT OF COMPOUNDS

w- #0-

®- 50~
ur

g q10- § 40~
s "
-

r 30- = 3n-
; "

> 20- : 20~
- -

10= 10~

a

DALY  ONCE  ONCE SnFy NoF HyO

PER WEEK  ONLY

Eiﬁ‘ﬂr CONFIDENCE LIMITE FOR BOTH FREQUEMNCIES AND TREATMEMNTS

Frg. 2.—The effeel of freruency of apyilication and of compound apylicd on the carivs scere. The shaded
e reptesenls the 93 por cent comfidencs limita on the means of the caries scores,
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In this experiment it was found alsa that
the cories score vatried siniicuntly with
litters, There was no significant offect of
drying the teeth with o blast of air after

np%ﬁ;:‘;ttiun of the agents.
y weirht gain was sienificantly ewer

in the stannous luocde and high Irequency
fonce per duy) proupn. There wus o lower
food consumption in the Later sroup akso,
There was nu signitieamnt dilferenee, hew-
ever, in Lady weight sain or food comaumpe-
tion nmong animals in the gther two fre-
quency groups {onoe onby o] onee ot
week ) or compmund groups axlivm duoride
and waier), althuush carics incldenee was
uite diffcrent (Tahle 43 between cach of
these two cronparisons. This susmests dat
difercnces in cativs amene the various
groups are probably nol due 1o fowl coo-
sumplica ik rather o the togtead applices
tion of soelium and stannous tioricdes a0 the
differcnt frequencics.
Disenssiun
In the evaluation of anticarics awents,
different comsiderations were brogahy an
by the Lheey cxperimenis here reported. The
effert of frequency of application wus par-
ticubarly sieiking, Conventration of applica-
tion, in combination with frequency, is par-
ticularly imporane o diferentizoing 1he

“elfficacy ol the two materials, stannons duo-

ride and sodium tuoricde, A1 1he very low
level in the strinking waner (10 e Py,
stannons fluariche sull showod @ shrong caries

z .
[
T L

s

CANIES BLORE
w
L

NN

SN
N

I, dent, Res. Fuly=Augusi 1905

inhibiting effect (3F per cent reduction),
while sodium Huoride did not exert 5 sig-
nificunt offect (9 per cent reduction), These
results duree in general with these pubilished
by Muhler, Nebergall, aml Day, -7 whoe
administered sintlar bevels of Nal ol Sei',
L Tiels om st coarse Cornodiet, The reason for
Lhe high level of redecrions a1 the Yow con-
centration of stannous thwride wsed in the
witeT feetling experiment 15 probalidy re.
Ierd 10 frequiency, In Experiment [F 1he
per cent redustions are across abl three fre-
guencics and thus viw4hind of the group
ruceived only one topical, while in Exjerl-
ment I, the animals pwobablye deank che
waler in the botiles as afton as stx Lo Nfteen
times a by ™ Considering the profound
ciieet of frenuency sBown i Experiment 111,
iU s ot Lo surprizing that the mere ol
fevtbve stanmaes Muorite showed 3 meal re-
duction in caries i spite of the bradrelyvsis
sl exitdation of Bnclle showan i Figure 1.

The difference i caleiiention and evup-
Lieen Limes of the tiree s mobies may make
it elifferemee i the rawction of the teeth ta
treatinenl andd hemee iovaries susecpuibiline
nf oie molar versus anoberd Ui the data
ohstiined L the winler Tecdine wned topicad ex-
perinients, the vrics seotes of The fiest, s
o, and thind imelars are shown i e bar
sraphs (s A and 45 s o fuoetion of treal-
mient, The per conl peduction in vurics
bzl an the waler conteal for cach ntolur is
shown in Tuble 0 foe o Experiments [
and L From the table i is immediotely evi-

AN

7
113 /
% 7 VU )
o A i =" 2 / o
SnFy Wad | |5aCly $nF; Had ) [3mcigf 5 [T Hali [AnC
FARAT oL Ak SECONG MDLAR | Th[Ra WL AN H

WATER FEEDING PROCEDURE

Fro. 3.—Uaries scorva For lirst, seconel, ant third meodirs of mds recedving 10 ppm Fanedor 31 i SngIl)

in thelr drinking waler,
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TADLE &

THE FYFECTIVENESS oF AXTICARIES WGEXTS Fn Fach Mo
(Mer Uept Refuction in Cartesd

Exrudinexy }— FXFERNMENT 11 —
Warer Fremisa MeTHop Turcay ch_:lmp
ApENr 1
Firat Rl Thind Fiit | Scomd Thicd
Molsr Molar Mular Maolar Mular . Molar
Y S 3 5 59 52 4§ 81
Enk;. .. 2R 1% 77 41 +4 B
Balh ... .. [+ i 12 -] { 17 A2
HO. ..o e | .................... e

dent that treabments by stannous Nunride,
sonbium Huoride, and even stannous chieeide
were mosl effective on the thind molar. A
canparison by Soucbents” ies of the thind
minbar caries scores for animals on topieoal
stannes chlovide versus animols an waler
sy that e 32 per vent merluction was
significant it Detter than the W8 nr cent
comtidence fevel, The 3% per cent veluetion
o vaties in the thind mokirs of anineals on
the sdium fluorile solution in the wuter
fevtting mwthod was alse hishly sionigcun,
Tucall she vin wned Muoride trewtead groups
ese was & preater response 0 the (hind
mobar than there was in the Brst sl see-
oad, This agrees with known olinieud resulis
in that chiltlren's Lecth recviving topical
treatments (ram cragstion, or etk of chil-
dren receiving fluorkbuted wuter Front birih,
are more reveplive to ihe inhibiving effvets

[
-
T

s
i
T

of Auoride than muature teeth® The third
mwlars of the rats in these experinienis
eruprled abwoul 10 days after 1he stort of the
topatvals wnel the cariogenic dict, us opposed
to the birst and sevond malurs which were
cruptel several days Lefore the regimen
started.,

It is knowvn that the lower medars of rats
tem] 1o decay more exiensively than the
upper meliirs,'! In both Experiments [ and
I vhe caries incidence in the mandibular
quiclents was higher than the caries inci-
dence i the muxillury quacdrants, which
agrees well with the reported bierature.,

In the water fecding experiment it was
keown that tin ansl Quotide were Licing in-
gested, and 0 wus suspecied that in the
tophcals the aninls woere probabl swallow-
ing aome of the steone soluibns, Since the
third melur was no erupted at the stare of
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TOPICAL APPLICATION PROCECDURE

Fec, 4, —Caries soores for first, secondd, and thin? feolars of rats treated with 2 per cent SaF,, 2 jeT eehit

XaF, ¥ per cent SaCl, ar wilh water,
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#H2 FRANCIS *
TABLE 7
THE RELATION UOF SEFLETAL Ca, I, 55, AND F TO TREATMENTS
— .. - - P e—
ExpvmtueyT I--"Varce FEeotie Moraon Exremisckr [l —Tarcar Metoa
Acxwy . .
Cn r \ Sa ¥ Ca r 30 ¥
iPer Coenty | 1Por (Cenl) i Ca/P Tpgumn} Irgeny | Aler Cenlt | iPer Cent} CasF? {irmi) [ppma}
i 12 (1} 4 13y Wil 17 £ L)) L
Snlby ... M1 1.6 21 Au 5wy 212 0.4 F | 1.2 265
NaF...... M2 boas oy por2 | oem 230 13 | 20 | 29 | 762
Snll,. ... 210 1.6 2.1 2.2 14 22 3 111 LN} 0.7 2
HLO. ... 2412 1.7 2.1 1.6 16 LN 11.4 O 1.9 17

the experiments, the possibility of waystemic
affect an the third molur was considerad.
Analyses were petformed o the ground
femors froio Experinenis 1 oamd 11 for
calcium, phosphoras, tin, and loueride wmld
are shown i Tabie 7. In bath experinenia
the Cu [ oweishe roio wos constunl ul
20-21 qeobs, 3 ool 8), This 5 o normial
Ca,/ P ratin, and the culcium ol phos-
phorus bevels were very Close Lo thuese found
for humuo bone (00 = 238 pur cent, P =
104 per cont 38 Tt interesting b note thag,
f smali amount of G slid wecomualate in the
femora when smzli amounts, Dot hish con-
cenlruljions were tuecsted dool W), whereas,
at the low level in e dreinkine water 141
ppsn Sn[L]), with chutly intake, there was
only & wviry small and questicnably sz
nificant i I tin coneentrion in 1he
femora (ool 3 In contrest o this, the
fermora of 1he water [eeding eaperinend ae-
cuymulated dlmost os much Bueride as 1he
topical experiment teal, 3 v, col, 10, show-
ing the etfivient uorile staring capucily of
the skeleton. The mwst praluhde reison for
the diffcrence bevween sodium Heoride wnd
stannous Muoride storape in the fopical ex-
periment {col. 10} was the fuct that buth
stannoys Muoride wnd sodium dooride were
upplied at the 2 percent level and, theeefore,
aboyt twice the {luoride concentration was
applied in 1the sodivem faotide tapical, The
Fucl thil in mwost experinienid lirge amoints
of fluoride were foand in the skelelon suz-
gesis thit for the third molur, at leass, the
systemic elfert of Juoride cunnet be rubed
oul as o pussible Bwlor in reducing caries,
particularly in view of the differences in
carics reduction olbserved o the shid versus
the firsl and sccond melurs {Tuble 6), How-

vver, o re-evabuation of the caries reducing
effect of stannows Tuorite and odium flee-
ricle iv Experinents Dol [T showed that the
comeluzions e n o the basis of all three
maars held true wlao for only the first ane
second molacs, where it wus proesomed (hat
the wurivs reduction wus due solely @ a
Lopicad effect,

Sammary

The aniicaries offectiveness of stannous
chlorile, atunnous Nuoride, il of sockium
fiuoride was investigated by administering
thie mederials o1 dlow concentration in the
witler or v tapicully applyving these ma-
terinds ol 2everul concentrations aod free
guencies. I a muterdul is unstable, such us
slanpous  chloride ar stannous  hooride,
Lopical upphication was the niethod of choice
su o thul voncentrations of application ar
realistic levels could be efliciively con-
trelled. With wopdeal applications at equiva-
lent low concentrntions of Huoride (L1 per
cent Saly, U5 per cent Nol), Snb was
found 1o e nwre effective than NaF. At
hich coocenteations, however (2 per cont
and 4 pur cent Snlis, 2 per cent und 4 per
cenl Nolh theie 1wo materials woere about
el in their caries reducing effect in racs,
Suanous chioride applied topically at 2 per
cent was ineflective, Stunnous uoardde sup-
plied at B ppm dueride in dvinkiog water
wits mittkedby superior w sadium thaoride
it the sanee dfuwride concentrution while
stannous chilotide ot w similar conrentrion
aof SaiIly oo stanoous luaride wus iefec-
tive,

Thy frequency of application of tapically
clfvetive sgrents was an extremely important
varialie in determining cories progression,
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The more frequent 1he applicatiog, the more
Hevtive the  cares reduction was foung
Iz be,

There was an inelividibin e of Fesponag nf
the first, secomd, ;a0 thinl majar 1o the
upplication of anticarics ageenis, Stinnogs
ctloride, stannous iluoritle, oyt sz
Muoride wore mest effective gn the third
Mdar,
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DETEEMINING TIN IN FOOD PRODUCYTS BY THE DITHIOL
METHOD USING "MERSAPON" DETERGENT

by
Olimpla Gajek, Halena Klimczak

Lahoratory Notes
From the MSEE Food Research Laboratory,

Gdynia, Poland

Dr. R. Bejme, Director

The method of using dithiol in determining tin
in foodstuffs was described in detail by Bernstein and
Gilewska in the PZH yearbook #3 (1954) and #3 (1955},
The authors recommend the use of “Mersolan™ as an ap-
propriate dispersing agent to prevent coagulation of sed-

iment of the red group of stannous mercaptide.

It was found that the Bydgoski Fat Industxy Comp-
any had stopped producing "Mersolan". However, since a
dispersin agent is required in determining tin by the
dithil methocd in a photoelectric colorimeter, it has
now been found useful to replace "Mersolan" with another

digpersin agent.

From a number of natively-manufactured detergents

tested (FF, Szampon, Mersapon) "Mersapon" was selected;

1
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it is produced by the Polish dh&mical-?harmaceutical
Labor Cooperative in Lodz. Through precise verification
it was found that "Mersapon" (an agueous solution of a
mixutre of alkylsulfhnatas with carbon bonds Clz-cla] is
an equivalent of "Mersolan", i.e., it contains the same

superficial tin agent.

Since “"Mersapon® is a detergent produced by a
different plant, a meeting was held to verify its suit-

ability for the colorimetric method of determining tin.

A geries of tests were run on anWn.cnncentrations
of tin and reaction with tin was effected after Bern-
stein and Gilewska, the only difference being that in-
stead of "Mersolan" solution, a solution of "Mersapon"
was used, in differing concentrations and gquantities:

1, 0.7, 0.5, 0.3, oxr 0.2zZml.

It was found that freshly-diluted "Mersapon", added
to test solutions in amounts of 0.5, 0.3, or 0.2ml (2ml
of commercial "Mersapon" supplemented with water to make

100ml) displays the best dispering characteristics.

Solutions remain clear for 8-12 hours. Wider
difference bands on the color scale were established

which are important in visual comparison for tin content.

2

. 036"



A datermination using a photoelectric colorimeter
{Model 581, made in China) was made, profiling the
spacimen curve. Ten geries of specimen solutions were
preapared, each conﬁaining C¢; 53 10; 15;...100pg of tin,
with an additicnal 0.5ml of "Mersapon" selution (2/100);
5 series of tests with addition of 0,3ml! Mersapon; and

5 series with addition of 0.2ml of Mersapon sclution.

In all cases, the graph of extinction as a func-
tion of soluticn concentration comprised a straight

line {Fig. 1)
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Fig. 1. BSpecimen Curve of Tins with Mersapon
 {0.5m1 Mersapon 2/100 in 7ml solution}.
Determination made on Model 581 Photocolorimeter.
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At the MESE Food Research Laboratory in Gdynia,
dntnfmihatinn of tin qontent by the dithiocl method

uEing a "Mersapon” additive has bheen conducted since

. January, 1965,

Oon the hbasis of many tin content determinations
= in preserved fish, meat, wvegetable, and fruits of
national and foreign corigin = the high suitability of

the detergent under discussion has been established.

CONCLUSIONS

"Mersapon" satisfies conditions for a good dis-
éersing agent for the dithiol methed of determining tin:
1. it retains stannous mercaptide sediment in a

atate of dispersion for more than ten hours:
2. trangparent scolutions of stannous dithiolan

with "Mersapon" yield to the Lambert-Beer law.

And consequantly, a "Maersapon® solution can be
used for determining tin wvisually as well as by photo-

colorimetry.

The introduction into Polish Standards of dithiel
methods now in popular use ig assumed - with the read-
ily avajlable "Mersapon" of native manufacture, for

determining tin in foodstuffs.

4 _ 12/9/65
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ULIMFPIA QAJEK, HELENA KLIMCZAK

OZNACZANIE CYNY W ZYWNOSCI METODA DITIOLOWA,
PRZY UZYCIU DETERGENTA O NAZWIE ,MERSAPON"

NOTATEA LABORATORYINA

Z Pracowni Badania Zywnpdel MESE w Cdyni
Dyrektor; dr R, Hejmo

Metoda oznaczania cyny w Zywnosei za pomocy ditioly zostals doklad-
nic npisana przez Bernstein i Gilewska w Rocznikach PZH nr 3, 1354

ihr 3, 1955 r. Autorki polecajy stoscwanie ,Mersolanu™ jako odpovwied-

aiego srodka rozpraszajgcego w celu zapobiezeniz koagulac)i osadu czer-
wunegoe kompleksu merkaptydu cyny.

Okazalo sig, te Bydgosikie Zaklady Przemyslu Tluszczowege zaprze-
faly produkefi ,Mersolanu”. Poniewni jednak przv oznaczaniu cyny
mutods ditiolows na kolerymetrze fotocicktryveznym srodek FOZPraszas
Moy jest niezbedny, postanowions uivwaony dotychezas Aersolan' za-
slapié innym drodkiem rozpraszajgpoym.

Spodrdd przebadanyeh detergentdw produkeji krajowej (FF, Szampon,
Mersapon) wybrano ,,Mersapon” produkowany przez Spéldzielnie Pracy
Chemiczno-Farmaceutyezng Polon w Lodzi. Po dokladnvm sprawdzeniu
thazale sig, za ,Mecsapon” (roztwor wodny mieszaniny alkilosuifonia-
niw o tancuchach weglowyeh Cpy — Cyg) jest odpowiednikiem ,Aorso.
lny” tzn. zawiera ten sam srodek powicrzehniowo czynny,

Panlewaz , Mersapon™ jest detergentem produkowanym przez inng
wylwérnig postanowiono wiec sprawdzié jego przydatnogd w kolory-
ewtryezne] metodzic oznaczania evny.

gotawano szereg prob o znanych stezeniach cyny i preeprowa.
dieno reakeje z ditidlern wg Bernstein § Gilewskiej z tg tylko rotnica,
& zamiast roztworn ,Mersolanu” dodawane roziwor »Mersaponu” w roi-
nych steieniach i ileseioch: 1, 0,7, 0,5, 0,3 lub 0,2 ml.

Dkazalo sie, 3¢ najlepsze wladciwodei ruzpraszajace wykazuje nMersapon” fwleto
toe{ediczony (2wl |, Aersapong hendlewege vzupeinione wody do obletosel 100 mi)
{doduny do roztwordw badanych woilodei 0,5, 0,2 lub 0.2 ml.

Rozbwory pozosteia kiarcowne od 8—I12 podz, Stwicrdzong tes wigksze rozple-
leki réinlc barwnych skall, co jest waine przy pordwnywaniu wizualtym zawar-
Tniel evny,

Przeprowndzono lakie oznaczenia w kolorymetrze fotoelektryesnym (model 581
oduke)i chifiskied), wykreélajae Krzywe wiofcowe, Prrygotowans 10 seril roz-
woardw wrzorcowych, z ktéryeh kazda zawierata 07 5: 107 15; —= 100 g cyny = do-
dikiem 0,5 ml roztwors ,Mlersaponu” (2/100); 5 serii z dodatkiem 0,3 ml roztwory
«Merseponu™ 1 B 1 dedatkicm 0.2 ml roztworn wilersaponu'.

We wazysikich przypadlach wykres raleinosci ckstypkeji od steienia roziwo-
rw wiorcowyth stanowi lloie prostg. Rye. 1.
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380 O. Gajek, H. Klimczak Nr1.

. HBye. 1. Krzrwa  wiorcowa cyny
Lk z MMersaponem™ 0,3 ml |, Mersapong”
! 2100 w T ml roztworul Cunscuen-
g GiZ  aod Gus uoe W 4 przeproveadzone na  fotckolorymotres

el
$nimg] madel

W Laboratorium Badania Zyvwnodei MSSE w Gedvni prowadzi sie oma-
ezenia zawartesei cyny nmetody ditiolows z dodatkiem ,,Mersaponu” jus
od stvcenia 1965 r.

Stwierdzono na podstawie wiclu vznaczed zawartosel cvny — w kow-
scrwach rybayveh, migsnyeh, warzywnych i owocowyeh produkeji krajy-
we] | zagranicznej — duiq przydatnosé omawianego detergentu.

WNIOSKI

nMersapon™ spelnia warunki dobrepo $rodka rozpraszajacego w ditic
lowe] nietodzic vznaczania cvny:

1} utrzymuje osad merkaptydu cyny w stanic rozproszenis pravz
kilkanasicie godzin; .

2) klarowne roztwory diticlanu eynawego 2z ,Mersaponem” podlegajy
prewu Lamberta-Beera. '

A wige roztwor Mersaponu” moie byé uiviy zardwno do oznaczaniy
cyny wizualnie, jak tez 1 {otokolorymetryeznie,

Propanuje sie wprowadzeniv do Polskiej Normy szeroko stosowuny)
obecnle metody ditiolowe] — z latwo dostepnym |, Mersuponem” Pro-
dukefl krajowej — do oznaczania cyny w ivwhosei.

O.l'seg, X. Knauuag

OOPEAENEHME ONORA B NUINEERX TIPOIYETAX FTHTHOMOBLIN
METGIOM NFHMEHAA JETEPTEHT HAIRBAMBIN wHMERSAPON"

-0 Galek, H Klimezzk

THE DETERRIINATION OF TIN BY THE DITHICL EMPLOYING APPLICATION
OF TiiE DETERGENT MERSAPON

D, 9.XTI1.1965 .
Gdynla, ul. Chrzanowsklego 14,



A DRY MINERALIZATION METHOD USED IN DETERMINING
TIN IN FOODSTUFFS

by
olimpia Gajek & Helena Klimeaak
From a research report of the Sanitary-Epidemiology

Port Station in Gdynia, (Director Dr. J. Stankiew-
icg). -

In studying foodstuffs for a content of heavy met-
als which are injurious to health, there most often

arises a need to agsay tin content.

For example, in food products stored in stamped

'presarve jers which are tinned and not lacguered, or

have a lacquer deféct, there is no particular need to
asgsay lead, coppér, ar zine, but mainly tin. In food-
stuffs stored in a collapsible preserve can where there
is no solder-seal leakage to within or where a guality
test confirms an undesirable trace of it in the upper
or lower part of the container seam, analysis is also
conducted for tin since, as experience shows, in pro=-

duction there is no lead at all or at the most, only

a trace.

Until now, the rules governing us (Polish Stand-
ards, Foodstuffs Analysis Manuals) for the assay of

heavy metals in foodstuffs - except for zinc - have

)
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damanded the wet mineralizatien method.

It is ﬁell#known that the wet mineralization
nethod reguires a relatively long length of time
{especially for products such as fish or meat), and
requires a significant gquantity of reagent, etc, as
well az - what is mﬁst important from the viewpoint of
the pitric oxide liberated which is injurious to health
- good extraction or a special mixture, which does not
always lie within the technical resources of every

smaller food inspection laboratory.

Bacause tin content is most often assayed in
BUrvey ipspections-uf foodstuffs - as has been discus-
sed above - it was undertaken to test the replacement
of the wet mineralization by a dry mineralization meth-

od which reveals the smallest excess of tin,

For this purpose, a series of different food
products was incinerated; certain quantities of a
gtandard tin sclution were added to this and the tin
content was assayed in the dissolved ash by the di-
thicl method [l] using the detergent "Mersapon" [2].
The ash was dissolved in various ways, as discussed

in the experimental porticon of this paper.

037



i -a

A standard tin selution scale was prepared for
aach assay series which was compared with test samplas
visually and by using a Chiﬁese Model 5&1 photocolor-
imeter which uses a green filter; or the Zeiss Company's

SPEXOL with a wave length of 535my [3].

Exverimental Part

1. To tomato pasté which has been verified in
advance, we add a certain guantity of standard tin
golution and, after precise pulverization in a mortar,

we weigh out a sample of 10 and 20 grams in a porcel-

ain steam dish; this is then inserted into a dessicator

at 100°C (for about 4 hours) and is then further dried
on an electric plate {(on an asbestos mesh); there it
ig carefuylly carbonized by a small flame until smol-
dering and is then incinerated in a muffle furnace

at 450-500°C,

The resulting ash (grey color) is carefully trans-
ferred to an iron crucible, at the bottom of which are
placed 5-8 grains (depending on the gquantity of ash) of
godium hydroxide [4]; this is melted over a flame é¢rans-

forming tin to a stannous suspension in water) [5].

e —
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Upon cooling, a cartain amount (about 5 ml) of
distilled water iz added to the crﬁcible: this is care-
fully heated and then the contentz of the crucible are
transferred (quantitatively) to an ash-free filter:
it is filtered into a 100 ml measuring flask, washing
the crucible and filter with hot water several times

to £1i11 the flask to about 2/3 capacity.

Then two drops of phenophthalein solution are added
to the flask containing the filtered solution: this is
acidified by HCl to total decolorization (tin is trans-
formed into stannic chloride). After cooling the £lask
contents to 20°C, distilled water is added to make 100
ml. A pipette of 1 or 2ml of the seolution prepared in
this manner (depending on the amount of tin added} is
taken and tin content is assayed by the dithicl method
(1}.

In the same way, an experiment is conducted with
sanples of banana compote and herring in oil. By vis-
ual comparison of these tests with standard scales,
very small differences (not yielding to precise deter-
mination) in the intensity of blue tin mercapﬁide ware
noticed in a few test tubes. These differences, acc-
urately interpreted using a photocolorimeter, are shown

in Takle 1.
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Table 1

Tin Assay Pindings in Products Which
Have Been Dry Mineralized and Melted
with Hydroxide

Product |[Quantity of{Sn Added |Quantity|Sn per | %
Presarved to Sam—~ |Sn with |1 kg, Error
Food Used |ple,mgy [Contrel |mg
in Inciner- Test in
ation, gr. Convers-
ion for
lkg, mg
tomata
paste 20 —— | ——— 0 e
i 20 4 200 200.0C 0.0
" 10 2 200 185.0 =-7.5
* 10 2 209 195.¢ -2.5
Banana
conpote 20 _— |- 42.5 -—
" 20 1 92.5 BS5.0 =-B.1
" 20 1 92.5 87.5 {-5.4
" 20 1 92.5 88,7 {-3,8
Herring
in oil 20 m—— | —— 0 -—
u 20 4 200 185.¢ (-7.5
" 20 4 200 205.0 +2.5
10 21200 181.6 1-9.2

Arn can be seen from the table, the results are

fairly good - error is less than 10%.

But in order to

achieve these results, we had to conduct a series of

tegts to identify and improve the weak points in the

method: this requires quite a bit of work, such as:

transfer of ash from steam chamber to erucible, melting

with hydroxide, quantitative transfer of crucible con-

tents to flask, and acidification to proper pH to avoid

iridescence or sedimentation (the addition of pheno-

phthaiein aided us very much in this respect).

]
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Moreover, if the ash coﬁtains traces of carbon-
ized product (unincinerated), then during melting with
the hydroxide a brown color appears while passing through
tha filter and this test is no longer reliable for
colorimetric assays. There is thus a search for any
mathod - even oﬁe which is not expert - to be used

without large error.

2. Wa tried using the dry incineration method
as stated in Polish Pharmacopeia IV for testing con-
tamination of heavy metals, where the ash dissolved in

0.1ln HCl heated for 5 mins. in a water bath.

In the assay of tin, this method produced a 100%
error. In products to which known guantities of stand-
ard tin solution were added, there was generally no tin

discovered,

3. Another method was alsc tried (suggested for
the dry mineralization of organic substances [7]}.
In comparison with the previous method, this method
turned out better; nevertheless, excess tin constituted
about: 20% since the addition of 65% HNO, made the react-
ton very.turhulent, causing the product to disintegrate.

For this reason, ash dissolved in 10% HCl1l produced much



battar results in cémpaxisnn with the previnus method.
4, It wis thus decided to mineralize samples

having the same tin content as before (as in point 1

of the experimental section); ash from some samples

was dissolved in 10%, from some samples in HCl with a

{1 + 1) concentration, and others in acids having the

same concentrations as above, but pre-heated in steam

chambers 10 min. in boiling water. ' In samples having

cold-dissolved ash, the tin remainder constituted about

15%, while in samples having hot-dissolved ash, much

better results were produced, since the errcr constit-

‘uted zerp percent,

5. Therefore, we repeated the experiment with
tomatc past, banana Jjuice, banana compote, and herring
in oil. six samples of each product were selected for
mineralization: for incineration {ﬁs per peint 1 of
the experimental secticn), three samples of each pro-
duct were dissolved in 10% HCl {heated) and three in
HC1 {1 + 1) (also heated) for 10 min. in a water bath,
In carrying out the reaction with dithiol and wisual
comparison of the samples in guestion with a standard
scale, there was no difference between the quantity

of added tin in the products and the computed guantity.
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. The results of assaying tin content in these sam~-
pies was effected by using a photocoleorimeter (Spekol)
which has significantly greater precision than wvisual
comparison; these results are shown in TaHe 2. 23s
can be seen from the applied table, error is small for
this procedural methed {(no excesding 5%). Moreover,
no difference in the results ¢f tin content assay was
noted for samples having ash dissolved in HC1(1l + 1) ox

in 10% HCI.

Also conducted was a test for samples in which the
ash was d&issolved in HC1l (1 + 1) with an addition of
0.5 HC1 (1 + 1) (for tin assay by the dithiol method}.
For this purpose, to a series of samples were pipetted
1, 2, 3, and 4 ml of the seclution in question, supple-
mented by water {5 ml} and 0.5 ml BCl (1 + 1); for
another series of samples, the same amcunts of the
game filtrate were added, supplemented by water to
make 5.5 ml, without adding any HCl {1 + l}; a reaction
with dithiol was then produced. The tin mercaptide
residue was maintained in a state of suspension for
the longest time (about 48 min.), between the content
of samples to which (¢.5ml1 HCl{l + 1] had been added
and those to which no acid was added. Thus, from this
point of view and, bearing in mind the acid concentrat-
ion accurdinﬁ to Bernstein and Gilewska [1)] - (§.5 ml
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Table 2

Repults of Tin Assays in Dry-Mineralized
Products with Ash Hot—m.ssolved in HC1{1+1)

and HCY 10%.
o Sn Discovered %
Product Weight! 3 Min ash dissol-| Error
9 e E ved, mg/kg
2X:
ﬂ E haed 1- » 2 -
cET IR .
o 2 10% | in HC1 1 2
Ut o HC1 {1+1}
o
5t e
# 00
505
G
[+
£t
|
Banana _ . ,
cﬂmpﬂt& [N Y 2“ i — ' 1 'ﬂ ! — 1 —
\ { ; |
L I Y 1 A Y | ias
.t : ' |
" e L X o0 ’is | o | —25 | 0
i ; ) ) f
B e srrnes 20 ! o0 | MM 19.38 e i —06
Banana 3vice = - - ! om0 3030 | — | -
n 2 | sT3 . BI30 ! 8L3 60 | 00
n N ' RT3 f | -1 I .1 Mg : (TR TR
" 2 ' AL ) 9625 t 10 | -l L 0.0
' ' . . i
tomato paste w0 1 — LI b - -
! 1
' | i [l ’
A L WL 16500 +13 | +5,0
- 7 50 " 100,00 25 | 00
' NN ll.l lﬂﬂ.ﬂ H.IE..:I'.I . 1 N | + -]
|
: |
L 10 ! 2000 19730 | 20000 | —1.3 ' 0.0
Herring in oil 2¢ i - _ o . 0 e
" 2 0.0 so000 - 0000 | 00 . 00
T 09 1 19300 . 19500 | 25 23
FTEERTYYY 2000 20000 . 19750 . 09 | —L3

HC1 {1+1) per 5 ml of sample}, this was establighed for

samples in which the ash was dissolved in HEC1 (l1+1),

without adding HCl, allewing to reduce analysis by one

operation,
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Using samples which were accessibla to the lab-
urntufy at the time (tomato paste, pickles, herring in
oil} for the purpose of assaying their tig cnntsnt; it
was resclved to perform mineralization via two methods
at the same time: wet [8], and dry with ash dissolved
in BCl{1+1) in a water bath. The results of these as-

says are shown in Table 3.

Note: for each assay series, a étandard scale
was prepared with a solution of tin; this was compared
with the solutions in question visually and by color-
imeter. . Plotting the series of reference curves
wasg done with special attention to standard <on-
ditions which must be maintained for colorimetric
assay of tin by the dithiol method. The dithiol sol-

ution must be freshly prepared from a pure scurce [l].

Table 3
Results of Tin Assay in Wet and Dry Mineralized
Products

aAmount| Sn Discovered -5
of pro in Mineral- ,ﬂ+,ﬁ
Huct ization of pro of U -
used duct @ = ':’;
Product f g Y N
for mg/kg g 0 0w
noin- 8 |5ag
Eration [T T YR
W g U= O
ary |5 W3S
g wet Ty o A0 E

= M
tomato paste ! 2x20 | 190v 190.0 0 ; t,0
pickles : 2= ! 60 1 673 |- 25 1 +38
herring in oil | 2w il - ) 2450 3 i —2.0
10
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Fig. 1. Reference Curve of Standard

Tin Solution - with Fresh Dithiol.

Aasay performed on SPEKOL. spectro-—
ecolorimeter {Zeiss Company).

A dithiol solution prepared from an e¢ld source

{greenish color, temperature less than 35°C) somewhat

causes weak intensity of coler in additien to more rap-

id turbiziation and coagulation ¢f sediment; but the
standard tin curve plotted with the same solution
(graph of extinction as a function of concentration)
does not form a straight line. This should be partic-
ularly remembered for photocelorimetric assays because
it may happen that the tin content findings in the
sanples in question - when prepared with old dithiol -
when read out on a photocolorimeter and compared with
the plotted standard curve will sooner be {with fresh

dithiol) much greater than actual findings.

In using the read cuts on the Model 581 colori-

meter, the differences were small; but on the "Spekol",

11
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prepared
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with the

however,

cr v
e

Fig. 2. Reference Curve of Standard
Tin Solutien - with 0ld Dithiel.

~ Assay performed on' SPEKOL spectro-
colorimeter (Zeiss Company).

very sensitive, they were great, as is shown

1 & 2.

gtandard tin curve shown in Fig. 1 was first
with dithipl which had been freshly-prepared
from a freshly-opened ampoule (curve complies
Lambert=-Beer law). The curve shown in Fig. 2,

was [irst prepared with fresh-prepared dithicl

golution, but from an ampoule which had been cpened

three weeks prior (stored at room temperature) with

which the dithiol was weighed four times {ampoule seal-

ed with rubber stopper). For this reason, it is best

to order

an ampoule containing 0.5 or lg of dithiol

which ¢an be partially opened according to the amount

12
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required {to prevent entrance of air prior to opening)}

and can be stored at room temperature.

The renults'nf the research described in the
presant paper is designated for incineration of food-

stuffs by the dry method and assay of tin with dithiol.

Procedure

A certain weight of uniform, average test sample
is weighed in a porcelian steam dish correct within
0.01g and is dried in a dessicator at 100°C. Liguid
or semi-ligquid products {juices, compctes) are evap-
orated in advance in a water bath. Then, the contents
of the steam dish are dried on an electric plate (on
an asbestos mesh), after which they are carefully car-
bonized over a low burner flame (seeing that the pro-
duct is not ignited by the £lame -~ be carefull!) to
complete smoldering. They are then incinerated in a -
muffle furnace at 450-500°C. The resulting ash is
dissolved in 20 m! HCl {1 + 1), heated for 10 min.
in boiling water, and mixed from time to time with
a glass stirrer (which is inserted into the steam

dish when the acid is added).

13




After cooling, the contents are tranafered by
qnnntif from the steam dish to an ash-free filter;
they are filtered into a 100ml measuring flask; the
atirrer, sﬁaam dish, and filter are washed several
times with boiling distilled water. On cocling te 20°C,
the flask contants are brought up to 100ml. From the
filtrate prepared in this way , we pipette 1, 2,
2.5, or more milliliters into the sample (depending
on the expected tin content), adding water tc make
5.5ml; three drops of thioglycolic acid are added o

2+; the preceéﬁing is mixed and let

re&une Sn4+ to SN
stand for 5-19 min. Then, 0.5ml of Mersapon solution
{from a microburette) is added (2ml commercial Mersa-
pon supplemented by distillgd water in a measuring
flask [100ml}; then mix with rotary action and heat
for 3 min. in a boiling water bath. After this, add
(wsing a drop funnel)} 5 drops of freshly-prepared
dithiocl solution {0.2 dithiol and 0.5 thioglycolic
acid dissolved in 1¢0ml 1% NaOH) and mix thnruuéhly

with rotary action. Then, compare this with a para-

1lel standard scale from 5 to 50pg Sn; or effect ab-

sorption measurement on a photoelectric colorimester
and read out the desired tin content from the refer-
ence curve of standard tin with contents ranging fxom

5=-100ug Sn.

14



In preparing the standard sc&le,_ﬁhe amcunts of
tin elament, water, acid, and Mersapon solution should

be measured aout with a microburette.
Conclusions

The minaralization of foodstuffs by the dry meth-
od and by dissolving the ash in a water bath Eontain—
ing HC1 {1 part ECl + 1 part HZGI or in 10% concentrat-
ion possesses sufficient accuracy for assaying the tin

content of foopdstuffs.
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OLIMPIA GAJEK, HELERA KLIMCZAK -

MINERALIZACJA NA SUCHO STOROWANA PRIY OZNACZANIU
CYRY W ZYWNOSCI

% Pracownl Badania Zywnoéel Portows] Stacj! Sanitarno-Epidemiologlezna]
w Cdynd.
Dyrektor: dr 4. Stenkietwicz

Przy badaniu iywnosci na zawartos¢ metali cigzkich szkodliwych dia
adrowia najozeseciej zachodzl konieeznosé pznaczania rawartesci cyny.

Na przykied w produktach iywnosciowych przechowywanych w pusz-
kach konserwowyeh tloczonych eynowanych nie lakierowanych albo
7 lakierem uszkodzonym, nie ma wlasclwie potrzeby ocznaczania olg-
wiu, miedzi czy cynku, lecz przede wszystkim cyny, W Zywnosci prze-
chowywanej w puszkach konserwowxych skiadanvch, w ktérych nie ma
preeciekdw lutu do wewngtrz lub w kidrych proba jakeosciows nz oldéw
swicrdzeno nikiy jego slad w gérne) lub dolnej czedei szwu plaszeza,
riwnier preeprowadzamvy analize na cyne, gdyi — jak wykazata prak-
Ivka — glowiu w produkcie nie ma weale albo jest nejwyzej &lad.

Notycheza=s obowigzuiagee nas przepisy (Polskic Normy, Podreczniki
Analizy Zvwnodcl) przy oznaczaniu metali ciczkich w Zywnedc]l — z wy-
latkiem cynku -~ podais metode mineralizacji na mokro.

Wiadomo, 2e mineralizacja na mokro trwa stosunkowo diugo (szeze-
wilnie przy takich produktach, jok ryby czy migse), zuivwa znaczne
ileiei odezynnikéw cz.d.a. oraz — co najwainiejsze ze wzgledu na wy-
deiclajace ste tlenki azotu szkodliwe dla adrowin — wymaga dobrego
wveiagun lub oscbnego pomicszezenin, — co nic zawsze lezy w moili-
waiciach technicznych kazdej mniejszej pracownl konfreli Zywnosel

Pomlewa: w pracownlach badanin 2ywnodci najezeicie) oznacza sie
rwartosé cyny — o czvm byla mowa wyiej — podjeto wige probe za-
sqpienia mineralizacii na mokro takqg metods mineralizaeil na sucho,
kidrej straty cvny beds najmuicijsze.

W tym ecelu spalono szereg réznveh produlitdw zvwnodclowveh, do
ktoryek dodawano okreflone iledet roztworu wrzorcowego evny i po roz-
puszerenly popiotu oznaczanc zawartodé evny metodn diticlows [1] przy
niyveiu detergenta o nazwie | MERSAPON" 12]. Popidl rozpuszezano rof-
pvmi sposobami, Kitdre zostaly omdwione w czeiel doswiadczalne] ni-
nicjsze] pracy. _

Do kaidej serii oznaczen przveotowvwano skale wzoredw z raztwo-
i evny, z ktérg pordwnywano badane praby wizualnie t za pomocy
Miakolorymetru produkejl chinskiei model 581, postugujae sie filirem
firlonym, lub SPEROL-u firmy Zeiss przy diugoscei [all 535 mn [3]

CZESC DOAWIADCZALNA

L Do pasty poi‘nldnrowej. w ktére] slwlerdzono uprzednis, iz ple zawierm
vray, diodano okredlong ilos€ roztwora wiorcowego eynry i po dokladnym wirmie-
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czavin w tnoidzierzu odwatono do parowniczek marcelanowych probki 10- 1 20-gra-
mowe | wslawlono do suszerki o temp. 100° {na ckres ok 4 Eodz), & nactepnle
podsustanc dale] na pivice elekirvernej (na siatce azhestawel}l, po czym ostroinle
Twegisno malym plomicniem palniks 2 dop citkowitego wydymienla, a2 nustep-

" ‘nle spopielanc w piecu elekirycznym w temp, 450 — 8300°.

Oirzymany popiot (barwy szare}) przendszono ostrpinie do tvgielka Zelsznego,
na kibdfego dro dewano 3 -- 8 pranulek {w zaleingici og kg papiol] tugu
eodowegs [4] 1 staplano na palniku {przeprowadzzjac cyne w cynisny rorpuszczal.
ne w wodzeie} {51,

Po astygnigcin dodawano do tvgla niewlelks Hodé iok. 5 mll wody destylowa.
nel, opiroinie podgrzewans, pa czvm praongsions rawartedd tygla (llofciows) na
sqczek brzpapiolowy | sqczono do kolby infarowe)] na 100 ml, paplukujge kilka-
krotnle tygie!l | sgrzek pgoracs wodg do ok, ¥y cbjctode: kolhid,

Nastepnic do kolbki z Rrecagcznonym poztworer dedawagno 7 krople roziwory
fenoloftalciny { zakwaszono kwasem solnym do calkowilego cdbarwienia {cynizny
Przeprowadzanog w chlorek cvnowy), Po echiodzenin zawartoiel kolbki do temp,
2% uwrapelniang jg wodg destvlowang do obi. 1080 ml 7 tak Pre¥gutawansgs roz.
bworu poblerano pipety ! lub 2 ml fw zaleinpdei od dodanej {tedci crny} | oznas
czano zawartnié cyny metoda ditiolowa [1), _ .

W fen satn sposcb przeprowadzone doswiadezenie t probaml kompoty anana-
sowegn | dledzia w oleju. Prer pordwnanio wizdalnym badanveh prob ze shaly
wzorcow, ivlke w niekbirych orobdwkach ziuwaiona bardzo niewiclkle (mie dg-
ice sle dohladnic okreslié) rotnire w nateienlu barwy ererwoncgp merkantydu
ryny. Rofnice te odezytane dokladnle za pomocy fotakelorymetru podaje tab, I

Tabelw |
Wynik aznaczania eyny w produktarh ernineealizowanych na sncha i slopionyeh z Pugicm,
j i [
! | Itoié wp Sn
Nuaé g kon- | Dodane - razepw ze sle- Wykryvin o
Nwrwa produkiy .Iacrwy wivtej | mg Snoia . py priby mg Sn I:-h?lu
do rpabenia | probke | w preelioze- | m 1 kg
- [ niena | kg |
_ = - i ; = ! == i SES
Pasta pomidorows M : — — | 0 \ —
“ L1} j 1) I 1 | . 0 E 2“0"0 I 0.0
" " H 10 f a | Wy 830 | 175
- " - 1o ' 2 : 200 : 1950 —85
Kompot amanaspwy | 20 ; — ! — 1 42,5 | —_
" " I 20 : I | CLE N 85,0 . —81
" " | 20 | 1 : 925 | BT | —5.4
" " . m 1 ot5 | w7 |
Sledi w olcju ’ {1] ! -— l — | 0 I —
" " 20 | 4 ! 00, 10 P 75
" " ’ 20 | 4 200 ] W30 | 425
" " 10 ' 2 | W | l8ls . —932

Jak widat z tabell wyniki otrzymano doft dobre — biad ponize] 1044, Ale seby
deoj$é do takich wynikdw, trzcha byla wykonaé szereg prob, aby poznsé j ulepszy(
slabe strany te]l metody, ktéra wrmaga doi¢ duio ciybnodcf, jak: Przenoszenia
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piplolu z parpwniczki do tygielka, staplanie z lugiem, ilodclowe przencsienie
mwarioiei tygla do koloki, zakwaszanie do odpowiedniego pH, &by nie pow-
szl opalizacin cty csad {w ciym bardro nam pomogl dodatek fenoloftaleiny)itd,

Pray tymn letell poplél zawlern fady produkiu zwoglonege (nle spoplelonego),
to po stopleniu z tugicm powttaje barwa branailna, przechodiace przez spezek
| priba talom jui nie nedaje sig do axnarctet kolorymetryrznyeh. Szukano wige
metody, ktiry magley kakdy — nawet malo wprawny analityk — poslugiwed sig
1 wlekszego bledu,

1. Pribowano zastosowad metude spolanin na suche podsny w Farmakopsi Pol-
ki) 1V pray probie va sanieczysicienia metalami cieikimi, w khtérel popist roz-
pnscea sie w 0,1 n HCl ogrzewajac preez 3 min. na laind wodnaj [6]. .

Melodn th, w wypaditu ozneczania crty, dala 1000 biedu. W produkach, da
idrych dodawano wiadome ilofel roziworu wWIOTCOWERE CFOY. W ngéle cyoy nie
wrhryto,

3, Wrpribowano rowniet drugn metods [podang przy mineralizacii na sucho
sibglaneji oerganlvznyvehy [7). Ta metoda w pardwnaniu z poprzednia okazela sig
lysza, jednakie slraty cvny wynosity ok, 204, EdyZ dodatek 83 HNO, czynil
wakele bardes burzliwa, co powodowalo pryskanie prodoktu. Jednakde rozpusz-
teepie poplaly w i0v-owym HCI damalo w pordwnanlu x metoda pepriednia,
dnin lepsze wyniki

i. Postapowlono wiec zmineralizowad poéby z taks sama zawariokeiz oyny
it poprzednio, (jak w punkme 1 cecipi dodwiadezalnej) | rozpus:zezono popial
vigiei prob w 10Va-owymn HC! i cagsei prob w kwasie selnym o sigienin (1 + 1k
olar croiei prob w kwasach o takim srmym stezenin Jak wriej, ale ogrzewalac

paruwniczki przez 10 min. na wrzaee) laznd wodnej. W probach 2 popigtem roz- -

pusgtranyi pa :imno niedobor cyny wyoosib ok 15 2 0w probach @ popiciem
bupastezonyin oa ciepla wyniki uzyskano bardze dobre, gdy2 blad wvhosil zero
peovent,

4. Powtdreeno wiec jestcze taz to dodwiadczenie 2 pasta pomidorows, sokiem
aanasowymn, kompolem bananowsm i dledzicm w olejo. Do mineralizacjl brana
w € prob £ Kaidegn produktu: po spopiclenic {wg phi. 1 czgéel dedwiadezalnej)
refusiczany po 3 priby (z kaddeps produktub o 1P e-owym HCl na clepla | po
Tw 2 3 4+ 1 rownie: gerzewaiic przez 10 min. na laini wodnel Po przepro-
wadioniu reakej] z ditlolem @ porownapiu wizoalnym Badsayeh peob, 2 W ocIes-
it akals wroreow, nie stwietdzono fadne) ridticy pomigdzy iloécis cyny dadang
¢n badanyeh produkiow a odezytana.

Wyciki oinaczefn zawartosel cvny w tyeh prébach dokenano za pomoecy foto-
toburymetey | Spekal”l ktory daje zhacznie wickizn dokladnodé anizeli pordw-
tsnic witualpe, prredstawia tab. 11 Jak widaé z zataczonej tabeli, pray tym spo-
wite postepowenia, blad lest maly (nie przekracvza 3%n). Przy tym nie zauwaio-
on tadoc) réknlcy w wynikach ormaczania zawartabel cyny w pribach z popiclem

TRpURrEZORYEE w Kwasie solnym (1 + 1) lub w kwasie solnym 10%s-pwym.

Sprawdzons rownied, ezy do prob, w kidvych popidt byt rozpuszciony w HCL
f1 t 1) konjeczne jest leszrxe dodawanie (przy ocxhaczaniu eyny metoda diticlo-
w03 ml HCL 11 + 1} W tym celu do szercgu probowek oduaipetowano no |, 2,
LI | m] haganego roziworu, wzupetnlono do 3 ml wodg | dodanc po 0.5 ml HCL
It ¥ 1), drugi szercg probdwek, do ktérego odmicrzono takie same ilodci tegp
R prigsgoiu, wupetniong woda do 3.5 ml nie dodafac jud HCU ¢§ + 1)
! proprowadzono reakeic z ditiotems. Pomiedzy zawattokela probowek, do kié-
fweh dodano po 0.5 ml HCI {1 F 1), & tymf do ktdryeh kwasu nie dedano, nie
Uwirrdzono zadnej rodnicy w bharwie [ klarowmnodci. W probowkach, do kicrych
Wwasy pie dodano, psad meorkeptydu cyny ulrzymywal sie w stanie rozproszenie
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pajdfuie} {akoio 45 godz). Z tego wier wrgledu, jak rdwniet blorae pod uwage
stelanie Iwasu podene prier Bernstein [ Gilewsks [11 — (0,5 ml HCL 2 + [} na
3 ml ptoby) posanowiono do préb, w kildeych popidi byl rezpuszcrony w HCI
{1 + 1}, luk nie dodawac Kwaesu solnego, co pozwell skrdcié analize o ledny
caynnodt.

Tabels 11
¥ymiki smoacsenin evoy w produktach smincralizowywvek na rucl § po roapuresctenia popicly

%lh;fll l‘il Wykrvio Sn o m;,u'krgtllﬂ | ) 9 bied
Wielkost , eyny laeanie | TOVRTENW PIPTR

|
Nagwa prodoktu] pawaiki | =0 alepq :, 1y w HECL b e SICH
wgIvpes . prihg . , wd |k ad 2
| w mgkg L e ¥ame 141
1 | - i
— _-_T T N o
Kampot ; | i
Dmuniowy 2w f — : o . L b -
Kompat b I : !
bannonwy o t a0 19,30 512 . —&0 +233
Kompat ; i !
bananowy 29 . ETU S AR | e | =25 0.0
Kot : ‘ I :
hanunnwy | n ' .4 Sk 49,38 [ X1) —.6
Sok wuwnasewy 2 - kTR s i — -
L] - N i . BT.S- . 8i.30 : 8.0 A1) ] l.'l,'l}
- " ’ % . BLS | BL3 84,75 00 , 413
- . i 1] ' - 86,25 | L
Pasta | ‘ . i I
pomiderowa | X : -_ i 1] | L] : —_ —
Pavta ! . | I |
poniderown o0 | Meo - 16125 500 ¢ 13 +5,0
Pusia : i . i
ponilorews g0 ' wen ' 102350 10000 | 125 2,0
Paatn ; i \ | . |
pomidorown 10 : w00 | 197.50 | 2000 | —L3 2.0
Sloda w olcju : n : -_ i 1] i 1) ! _— —
- " m we 200,00 | 200,00 | ug 1,0
L1 " l - 1“ LB . | 195,00 : 195,540 | .l -2,
" " 10 g | 20000 950 0,2 —1.3

Koraystalar z prob, ktére dostarezons w bym czasie do laboretorium (pazta
pomidorowa, cgdrkl konserwowe, Sledzie w oleju) w celu crmaczenia w nich za-
wartodcl cypy, poslanowiono precprowadzic mineralizacle rémmolegle dwomsz spo-
sobam!: na mokro (8] 1 na sucho 7 rogpuszczeniem popfolu w HTL (1 + 1) na tadni
wodne), Wyniki trch oznaczets preedstawia tab. IIL

Twaga Do kaidej serii omnaczen przyEstowywano roéwnoczeinie skale wepr-
ofdw z rozlworem ¢yny, & kitorg pordwniwano badane roztwory wizaalnie | foto-
kolyrymatrytznie. Wykreslajac szereg krzyvwyrh kalibrae)i zwrocons szozegling
Uwage na podstawowy warunck, ktory musi bvé zachowany przy kolorymetryez-
oym ohacieniu cyny metoda diticlows. Restwor ditiolu musj byé dwieio priy.
r:qdpony I cxystego odezynnika [1].
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Tabela NI .
Wynlki canscrania cyny w produktach sminerelicowsnych an mokes § ne wcho
_—:—'ﬂ.—.—._.-—“_'—.:-'-':-—;‘ . —— T

‘ Wykeyto So w mp/kg po | Rodulen (w

Thoéé g pro- mincealizarji pmduﬂtj_ Résaica praceniach)

Xopwa produkia doktu niyta w g wyniku mi-

' do tpalenia | pa swckre | na snche neralizacji

aa mokre

g — smo= —I | —— —

Eln pamidorows %20 st | 190 0 0
Wikl konserwows 220 60 | 675 |- 25 +3.3
Wl w olepa 2x10 540 ] 15,0 5 J —20

Roptwdr ditiolu przyrzadzony z nledwiciego odezyvnnika (barwa 2dita, temp.
Lo ponite} 357 nie t¥lko powodupe slabsze natedenle barwy oraz szybsze zmet-
ugle ! koagulacle osadu, lece krzywa wrorcowa eyny wykreilona z tym roz-
wirem {wykzes raletnodel ckstynkejl od stefenia) nie glanowi linii prostel. Ma-
ey o bym swozegdlnie pamigtad priy osnaczeniach fotokelerymetzyeznyeh, gdri
awi¢ sie rzdarzyé, ie wyniki zawertosei eyny w probach hadanyeh - privrza-
honyeh 2 ditislem niedwieiym — odezylane na foipkolorymetrze 1 poréwnane
P riverg wrorcows wykroslona wrreiniel (z ditiolem dwieiym), bgdp znacznle
writee od  rrecrywistyeh.

Dokoaulge odezytéw na kolorymelrze model 561, rodnice zauwadong niewiel-
Lv, jednakie na ,Spokolu”, ktory jest bardzo czuly, byly one duie, co obrazuia
e LR :

Kropwe wiorcowa cyhy prredstawiona na rye. 1 zestala wykonana t roztwe-
i ditlole §wledo przyrigdzonym { ze swieza otwarte] ampuiki (krzywa podlega
vy Lemberiz — Bocra) Natomiest kriywa przedstawlona na rye. 2 zogtala
wvikonkna z rozbworem ditiolu fwiedoe preyrzadzonvim, leezr z ampulki otwarte)
Fid treana trgodniami (prrzechowywanej w loddwes), z ktdrej dlticl byl od-
wibony jui crtecckrotile (ampulka zamykans gumowym kereczkiem) Dlatego
sileplej jest zamawiad amputkl 3 dictiolem 0.5+ lub l-graimowe, Kidre po odwa-
whiu potrzebnej lofci ditiole nelety natychmiast szezelnie zamkhgé {aby zaber-
recapd prred dostepem powlelarza) § praechowywad w lpddwcee, '

W wyniku naszych dofwiadezef opisanych w niniejsce) pracy, podajemy prie-
"3 na spalenie #ywnoscl metody ne socho i gznaczanic cyny diticlem.

Rye, 1. Krrzvwa kallbracil roztworn

rmwém;:n cray — # gditlolem dwie-

. b L ) I i ¥, arzenie przeprowadinone nAa

¢ o Qﬂ; ¢ ”395 oF 49 spektrokolorymetrze SPEROL  flrmy
K/ R —— Zeisg.

ikl PZEE — 1
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Ryc. 2 Krzywx kalibracli roztworu

mcwuu crRyY — I ditiulemd nif- . . , .

ym. Oznacrenje PrIcprowadzonn p

= spekirokolorymeteze SFEROL fir- g om aM mﬂf a a
my Zeizs.

SPOSOR POSTEPOWANIA

Odwaike jednorodne), stednle] probki laborstoryjnel edwaiyé w parcwnicze .

porcelanowe} = dokladnoscia do 401 £ i pudsusayé w susiarce w temp. 1003, Iro.
dukty piynne lub polpiynne fsokl, kumpoty) cdparowaé wprzednic ua tatal wod-
aal. Nastgpnie zawarivié parowniczki desuszyé na plytee elekiryezne] ine slatee
arhestowel), po czym opstrodnle tweglié matym plomienlem palnika {oweZajae,
aby produkt nie zapalil sle plemioniermn — B waina!) si do calkowitego wr-
dymienla, a hastcpnie spoplclié w piecu glekiryeznym w iemp. 150 — 02, Otpzy-

.many popiSt tozpodsié w 20 oml HCL O+ L ogrzewajge w ciagu 10 min. m

wrxgee] laini wodnej | mieszajac od czasu de czasu bagletka szklang (whoders
do parowniczkl w momencic dedrwanla kwnzul,

Po ochlodzeniu pezcnlesé Woiclowo zawariodé parowaiczkl ne saczek Lerpopic-
towy i przesaczyé do kolby miarowe] pei. 100 ml, poplukuiac bagietke, parownice-
ke | saczck wllkakrotnle goraca wodg destyiowana. Pa ochledzeniu Jdo temp. 20¢
uzupeini¢ zawartosé Kolbki de 100 ml. Z tak prIygolowanego priesgiaul odpipe.
towaé do probowki i 2, 2.5 ml itd. tw zaleinobel od apodziewane} zawartokel
cyny) § uvzupelnié woda (z mikrobiurety) do 55 ml, dodat 3 krople kwasu tlogli.
koiowega (aby zredukowaé Sov' do Snth), zamleszaé § odstawié na 5 — I¥ min
Naslopnle dodad 03 ml {z mikrobiurety) toziworu mersaponu * ml mersapoau
handlowego uzupetnione woda destylowana w kolble miarewei do 100 ml}, za-
migszczad ruchem wicowstmn | ogrzewad 3 min we wrzacej laini wodnef, po czym
metychmiast dodaé {za pomocs wkraplacza) 5 kropel Swieido przyrzadzo-
negoe roziwaoru ditiolu {02 g diliclu 1 05 g kwssu tioglikolowego ror-
pudcié/ w 100 ml 1%eowoge NaOH) zamisszaé dokladnie ruchem wirowym i po-
réwnaé p prrvpotowans réwnoczesnie skals wzorcdw od 8 de 50 pg Sn, alo
dokonaé pomlaru abserbeii ng kelorymetrze fotoelekiryeznym j odezytad szukang
awartolé cyny @ kraywe] kalibreeji roptworu wiorcOwego cyny o tawartosel od
B — 100 pg S

Proygolowulge skale wzorcdw halety losel reilworn wzorcowego cyny, wods,
kwas { roxtwor mersepony odmierzad za pomorg mikrobiuret.
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Miveralizacja artykuléw zvwnosciowych metedg na sucho i rozpusz-
tig popioly na faini wodnej w kwasic solnvm o stezeniu (1 + 1) lub
"-owym, daje wystarczajacq dokiadnosé przy ornaczaniu zawartoéci
1Ay w Eywnosci.

YTaek, X. KAHMYIK

WTOX CYXO! MMHEPANMIALIMM [TPHMEHAEMEIN TIPK ONPEIENEHUM
OXOBA B NMUILEBEIX NTPOLYVETAX

CogepHakne

Pripafierap MeTon cyxofi MUHEPARHIAUM NIHIMENADMOR hpe ofOIHEYEHHM OHoE:
4 REeX TipOSYRTaX,. [loayueHnman 10ga paCTHODRCTEH B 20 W 109 -0t codmnod
LWt MM KOHUBHTPAWGE | wacTe sogm —+ 1 Yacre HCL B pacreope enpeseamar
T EGHMe 40008 AMTHOISALIN METOION, ¥noTpehanx 0.5 ME JoTeprelTa — MEDCANGH,

Kpusan xoniGpagnm BEIREPKHYTRA ThA rpoaliIpoBER Wwxaner oT 0 ac 100 ¢ pa-
Lmnoli wepeanona mozMnHAaeTeR naxchy Lemberta-Boera

Thajek, H Klimezak

LMETHOD OF DAY MINERALIZATION FOR THE TIN DETERMINATION IN
FOOD

Bommary

A inethod of dry mineralizalion for the determination of Lin in food has been
budmped. .

Fhe sshes obtulned were dsselved in 20 mil of 10%s HCL or in that 1 + 1,
“t I Nltrates, ttn was assaved by the dithlol methad 035 ml of the deterpent
e riapen™ being added. ’

Tiw refersmee curve, delermined from the range of standards from 0 to
® w2 ol S, has proved 1o mect the Lambert — Feer law,

‘ PISMIENNICTWD

L Dermstein L, Gilerskn ©o: Rorzn. PYH 1855, 3. M3 — 1 Gajek O, Klim-
K Mo Ruczn, PZH {orzyipia do drukul — o Szyezko R Instrumentalpe Mco-
i Anslityezne, PEWL., Warszawa, 1463, — 4. Ctroweici St Roczr, PEIL 1934,
MR 6 FP IV, T omet. Il — 7. F, B, IV 15 — Mineralizacia SubstancH
“micnyeh, — B Krawie St Bocuk 2., Pickarsk) L.: Podeecznik Laboaratory]-

~Mullicks Zywnodciowego, PZWL. Wacszawa, |06,

', LITT.1867 r.
Vulrnin ul Chrzanewskiego 10,

U3
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'EFFECT OF STANNOUS CH LORIDE ON

THE COLOR OF GLASS-PACKED KRAUT .

by 1. R. Geisman,t{ Associate Professor

¥

Yakern from Research Progreis Reports, Depariment.

HE FPROBLEM [Irequently en-

countered in saverkraut pack-
aged In glasy containers is the dis-
colorarion due to exposurs to light.
This rraction occurs at a relatively
slow rate with the end resnlts of
downgrading the quality of the
product. This study was undertak-
ex to determine whelher  stan-
nour chloride couid be added to
sauerkraut packed in plass to pre-
vent discoloration.

The addition of slannous chio-
ride to asparagus is permitted by
the Food and Drug Administra-
tion, The maximum content allow-
able was 15 ppm, The amounts
stlded to sauerkraut for this exper-
fment varied from ¢ 10 15 ppm,
by 2.5 ppm. incremants.

A ptandard procedure was uti-
lized in filling, closing and storing.
The acidity of the kravt was deter-
mined and standardized at 1.0 per-
cent as lactic. The salt content was

. kept at 1.3 percent,

Kraut was heated to 165 - de-
grees F. and twelve ounces were

of Martculiure, Oklo Stare University

amonnt of stannous chloride was
added. Hot brine {180 degress F.}
was added to cover the shreds; ap-
promixately four ocunces. The jars
were steam-flow closed and zllowed
to cool

The jars were placed at room
lemperature uncased for exposure
to lizht. Visual observations were
made at weekly intervals on the
uniformity of color, Samples were
opened after ong, three and six
months storage, At these times,
pH, total acid, and salt determi-
nations ware made.

No'changes in any of these attri-
butes were noted during storage. In
addition, objective color measure-
ments were made wtilizing the Ag-
wwon F color mstrument. These
data were compared to similar data
obtzined prior to packaging the
kraut and are presented in Table
I. This instrument was standard-
ized at 30 on a pgray disc (Mon-
sante Lustrex 5019.5) and at zergp
on a black disc {(Monsanto Lustrex
00).

the color darkens, the data indi-
cated that the kraut darkened
thronghout  the storage  period.
Krayt with no stanpous chloride
added darkened considerably and
was unacceptable after three
months storage.

The least change in Agtron col-
ot value occurred with the sam-
ples containing 15 ppm starnous
chloride. However, by visualiy ob-
serving the samples, it was noled
that samiples containing ‘more than
5 ppm stannous chicride were not
wniform in color, A precipitate
was formed which twrned some
shreds black and there were def-
inite Jizht snd dark layers within the
package making the product un-
wholesome in appearance. Further
investipations ar¢ underway (o de-
termine whather this objection can
be overcams.

Concentrations less than five
part per million offer some promise
in delaying or retarding darken-
ing. This aspect is also under fur-

fifled in pint glass jars. The proper Nince as Agtron values decrease,  ther investipation. a
L RN DT T T T I T T T A S ke T S TR i e :
soe T rul.s 1. AGTRON COLOR VALUES FOR SAUERKRAUT STORED ”
boLIT R0 L U FOR 1, 3 AND & MONTHS CONTAINING YARIOUS
PR e :nHr:EHTnATmNs OF STANNOUS CHLDRIDE
E o Stannous AR - Agiren F Calar ?u!ues At T
i . Chileride AR ' B Cor '_ L -3 U L IRt
P tppm) - < Month - Month - Months . Hnnfhs i
©. 0.0 - . A - 45 26 . ._:f_zz-
BB ST 45 33 18
5.0 a7 39 - L
?'5 . .. - I. -_- N : A ¢5 3? . -__:.2? _
- 10.0 L. . T 37 29
12.8 e T e 37 g:
- .'_'_._11.='-_:‘! 5:.? e e »,&}'?.;5;;;;;9:.-.]';.:.%:*._; :;.ai-_'t'..,;'-r:-.: PR 'n.....:.,;i:'.-;.._-d';-s'... Tl St _u_.-i h;.’;.-;dlu-.azgic,.. ,,.._...I., J:,..f.'."; . ....rau'}i.-ll.-#ﬁ 1'-"-;
—-h GLASS PACKER/PROCESSOR
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SHORT COMMUNTIOATIONS

An Improvement in the Method of Ashing of Canned
Foods for the Estimation of Tin

A weethd invalving dry ashisg along with 2 minturs of potassium dihyirogea ghosphate aad mage
meslumn plirshe is deveribed,  Ashing i gwich with mo vulatilizoton of U, The methed is simpla,
procien, requirod minimum of precautions snd de suisfaciory For (he rowline evicnadon of da [n

asanad foods

In canoed feods, tin disselves inte the foods due to
the eraction between the vantainer and the comtents
and tia content pives an indication of the extent of
cottosinn of the container and the acceptability of the
coments.  Bstimatien of tin in any canned product
assummes ipoztance in asscssing the quality of the
food product.

Existing methends for the estimation of tin arc losed
o [} gravinwetrie, () spectrogmphic, (fif) polare-
graphic, (7} colorimetric and (&) volumetric methods,
Jraong these, mndified eolerimetsic method? ariginally
developed by Clark®™® and velumctric method by
Mckensic® are widcly in use. Alckenzie’s method
invelves destevction of the organic maiter by wet
digestion. This is time consuming, and requires =
Manving chamber which necds very frequent servicing
beeguee of the npitrie fumes which attack 1the fan.
Clark's methed invelves dry ashing of the sample and
development of the enlour using dithiel,  This
methed sutTers from twa serious disadvantages (7) losa
af metal due to solitiliz.tion and fusion with the silica
o the dish daring ashing and () intederence due 1o
«opper which has to be removed before the coluuc
development,

The present study was undertaken o develop a
simple reliable and accurate methad of dry ashing (by
svercuning volatilization aud artack on the silica dish)
and estimation of tin by valumetric procedurs. The
fullowing compounds wers tried by ingorporating them
in the muaterial hefore ashing: {i} tripotassiuin phos-
phate, (i} potassiom  dihydrogen pligsphare (i)
Potassium  monebiydrogen phosphate 7)) trisodium
pherphate (0] sodinm dilivdrogen  phosphate {oi}
sefivm monchydrogen phosphate (vif) magnesium
nitrate, {77} magnesium acctne (fx) calciom nitrate
and {x] caleivm acctate.  Among these, potassium and
sodivm dibvdroges phesplutes and raisnesium nitrate
were found to climinate almost conphtely the loss of
tin during ashing and gave very matisfactory results.

Hawever, with the phosphates, ashing was extremely
slow even at 550° C. Tt had 10be campleted by meistens
ing with nitric 2cid and later removing the sxcess
nitzic acid by adding hydrogen peroxide and beiling.

Ashing wax very quick with magnesium nitrate and
white ash was obtained within 2 hy st 530°C, Huyaw-
ever, there was every possibility of fing particles of 25h
vecaping within the nmuflle beemase of the cxtreme
lightrieas,  ilence, a mixture of nagnesium niteate and
priassivm dihydrogen pliosphate waa tried with excel-
bent results.  The precees of ashing was very quick
and lesz of ash duc te lightness of particles wa
practically eliminated,

‘The process adopted with canned foods was e
Tollows: -

The stmi solid eanncd foods were homogenized
in the Waring Dleadur while the liyuid foods were
mixed to get a representative sample,  Fifty grams of
the heomagenized satnple wiax taken in a =ilica digh,
Twe grams cach of patassium dibiydrmgen phosphate
and magnesivim nitrate were added and nvixed well
with a few malli litve of distiflod water. It was evapora-
ted on a water bath and when dry the product was
chareed en & Lunsen burner.  The charrcd produce
wag incinerated in 2 mutRe furnace a 350° C for 3-1 he,
angd eonled.  Five 1o 10 ml of bydrogen peroxide was
added and the contens boiled over a burner to remaove
the nitrous fumes. Concentrated hydrochlode acid
{5 ml} was added and evaporated op the water ath and
5 mt of this acid was again added and the salution
made upto 100 ml wih distilled water.  An aliquot
was reduced by aluminiuem and titeted with X200
K}, The vn content was calculated from the
titre value, :

Reproducilility and accurney of resuits Ty this
procedire, were Wested on standicd tin solutions {in
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chloride and by conducting recevery teats. Analar
starch (0.5 g} was wsed to give false ash with standard
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AH N 3 BISSOLUTION RATE OF TREATED ENAMEL 400

TARBLE 1

PEa CEXT EXNAMEL SOLURILITY Y REDUCTING FOR DIFFEREXT
Actp-EXFEURE TIMES AND ENAMEL CrxpLTin:g

It - e = —
4 MpreTes 30 Mixeren 110 Mixvims
Texariva -
: Aazrt Seusd | White St | Sound | WhiteSpot | Sewnd | WhiteSput
v Enzmsd Enamet Ename| [ TT 1)) Enamel Enamel
b i —
SwFy ... .. 54 L1 i X 3 52
SaCh....... 43 T 14 Kt ) 1] ]
Na¥........ 1 i} 24 28 23 M

.1 AL, pH 1.2 leciage buller, 17 O,
b S-Minube ITealmarnt, 4 8H0 ppmosed [ER, %50 ppm F-y

[

L+

Bute acid-exposure lest perind were se-
wttd, SnCly el Nal” treaiment would be-
At equivalent o officacy, while Snl,
wiment wouhl rennin boetter, aml much
-ure 5 by wsing decalvifivd enumel. Finally,
ba bmg time-interval were chasen, Nol
malnwent woukl be Better 1han Sl tread-
2t (which would naw be cannpletely incf-
dive), and Suals treatment wonll Le
wivalent Lo Nal treniooent oo soupd
mnwl and 1wice us eficetive ondecadeiiai
amel, Thus a wide varicty of resilts could

-

UNTREATED

EMAMEL DHESOLVED {mg. fem® )

G

b obtained by simply altering the length of
the acid exposure. However, regandiess of

the technigue, treatment with Sed’s iz al-

wilvE a8 goed as or belter than trealment
with eithet of the olher two materiala,

The absolule or guantitative positions of
the corves coubil be shifled by increusing
Lrealment l.iml:, treatment concentration,
weind strength, or enainel sample size; but the
rehitinnship of one crrve to the nther should
renin whout the same,

In human clinicsl studics weing higher

DECALCIFED
WIFED

TIME {MNUTES)

Fus. B—The eflect of wiping insteas! ol potishing the white-gpt enomel after producing the subsurface

szkiecetion in vitro. The unpolighed dochiliod enamel was s solalde, amd e solability tale in acidic
wher ws inhibdied more by treatmient with #nFy or SnC cf, Fig. 3). Five-miowe. trepthien:, 3,000 ppon

iy, 930 ppems -, 01 B pH A5 lwriote butfer, 33°
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concentrations and annual. sopical applica-
tiont.™ it has been shown that Lreatment
with stannous ftuoride reduced demtal carics
more than did treatment with sodfum tho-
ride, alihough both agents were effective. A
pon-luoride stunnous sl was found to have
po effect.® Similur resubis have also been
obtained in animal sludics ™  The st of
canditions in (he solubility studies vivkling
heae same resulis (o, Snls = NaF >
5nCly = na offect) was Lhe use of cnamel
with an incipient cardes-like lesion and o

acid exposire. The same resdl cas be
achicved with shorter exposure 1imes by in-
crexsing the acid strempth. The resulis oh-
tained by differential and imgerul methods
lead Lo the same conclusions, but the integral
method is mure sensitive to smadl differ-
ences, while the diffcreniial methad sepa-
rutes the highly  effcctive materials and
permits more ulerstanding of the mechu-
nism.

The results certvinby  point out  the
hazards of determining the in vivo vificacy
of amaterial fromy its effeet or the solubiline
of enamul in acid withaut a muber complete
compituhiension of the action of the materi:l
on enumel dissolution rate ond gome cross
chucks with performuanee in hunsans, In thiz
vonnection the use of enamel with an in.
cipient carleslike lesion gave o solubilice
performance more  clescly abianal  with
clinical performance than did 1he use of
sound enamel, There are il gool eeasons
for examinimg the efect of antivariogenic
agenls on the solubility of cramel which has
B0 incipient caries-tike kesion, First, it s
logival to examine the thimaged fissee, the
ebject of the search for preventive or re-
partiive mussures, as well s 1o stwdy the
sgund, heulthy moteeial, Second, pestlis of
clinical investigations have lal to specuk-
tion that Sn; muay be exerting a grent efiect
on this early stage of carivs, Fiually, it hus
been shown that these shefects fake up farze
amounls of Sn{ID wmd Qoeride,™ aod Lhis
greater reservalr of antisolubilite e
should then exert o more marked or pro-
longed effect. The rupid kyvdrobysis of SnCl
above pHl 3 prevents the pencirion of
Sofll) e thoese defevts, and anly the aur-
face elfect is Jomul, just a5 with sound
enamel. However, sound enumicl is still the
best subsirate for study of the reaction, re-
action products, aml changes in physicul

. dent. Rex, May-imme f0'

propertics of enamel and can be used 14
goed advantage in combiration with am
olher type of enumel solubility stugdy,

Summary

Dental enamel, both snund and with jn
cipient caries-like lesions, was trented wits
SnFs, Snt’l, or NaF a0 3000 ppm Sacll
and 950 ppm F-, The dissolution wte o
the treated enamel wis measured in o
baffer by heth a differentiol and an inter,
method, Treatment with stannous duwi'-
reduced 1he dissalution raic of either soun.
or whitespot enumel, and the effect of th
freatment was alwavs enual to or prece
than that efiected by treament with Smi-
of NaF under comparalide conditions. Sl
um Nuoride treatment also reduced the
el dissolution rate uneier all rondinon-
but Salls treomean cansed an ot o
imited duration that was eventuudly fn
campletely. Changing the  acid-exposur.
ftme ultered the reluionship of o,
dissolution rate cffeets produced b the var.
ous agents, atd this coulid lead 1o canl
dictory conelusions from salubility siulh-
wsing ifferent chissolution conditinns, T1,
results of using enomch with ncipienn crie
like lesions correl:ined more closely with b
nian clinkeal investiptions than dic 1he 1,
sults froms seund eionl,
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Acute and Chronic Heavy Metal Poisoning.
IT. Effects of Divalent Tin.
by
Hans Handovsky
From: Pharmacological Institute of Glttingen University.
Raceived: April 10, 1926.

In the present work the effects of an aromatic complex
salt of tin with a pyrocatechol derivative (Heyden 7681),
and of an aliphatic complex salt, sta.nnoiuﬁntassium tartrate
{(divalent Sn content 32%) were studied. According to our
analyses (see below) the aromatic complex salt contained
9.5% divalent tin. In acute toxicity experiments both EQmplax
salte gave rise to symptoms of heavy metal poisoning. Signs
of paralysis developed within a shert time, starting in the
hind legs, then rising until the animals died in an asphyxial
gmizure. 0.15 g Sn/kg, with subcutaneous applicaticn of the
arcnatic complex salt, proved to be the acutely lethal dose
for mice, guinea pigs and rabbits. The aliphatic cumplei
gsalt had a lethal effect oﬁ these animals in a concentraticn
of 0,07 g Sn/kg.

Upon chreonic application the arcmatic preparation proved
to have a very low toxicity. Large doses were required to
kill the animals: e.g. 184 mg/kq rabbit in 14 days. With
90 mg Sn/kg/wesk two animals were killed in two weeks; with

80 mg/kg/week one animal died after 3 1/2 weeks, with 70 mg/kg/
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wesk one animal died after 6 1/2 weeks. Here agaln we were
styuck by the basic difference between acute and chronic heavy
metal poiscning. 1In chronic experiments the aliphatic prepara-
tion also proved to be considerably more toxic. 50 mg Sn/kg
rabbit was let#hll within 4-8 days. Table 1 gives details of
the experiments {see also rabbit 11, table 3). It should be
recalled that the manganous compound prepared with the same
complex compenent proved considerably 1ess'tcxic in chronic
experiments than manganous citrate?,

Table 1,

-

o L  Tabelle L. : o
| Rasiuches 67, O, 2000 ¢ Gewicht, e2h:lt pro Rilopramm und 1sjekiion -
T - 0,023 g 5n {aromadieches homplezeajz),

A ,,.i- .ll,lt'lﬂ'lll fﬁ L Deoerkyppen
L. ny 3 -
FUERE B | - — .
< e T | B A - g
RO T 5 A B T
A S TV 000 g Gewiehe
L. ' k- - -t
TRY. Apatkiech, friflt wealg. "
%Y. T ¥ . -
?\m L ¥l ¢, 1E5D g Gowicle

b M ganzen G,S.GB £ So = 0,184 kg in 14 Tagen _
1 Suh_inn: lnit_igc Igruerasian der Leber, suop elme Befond, -

5 Karinchea 68, €, 2250 £ Gewlolit, erkiilt pro Kilopramm mad lojektion
e Q023 g S0 (sliplutisches Komplesagiz),

tejektion T 9 Denerkaugen

- o

©ILY- Matt, frift wealg.

15 Y, i1 L— .
Am 19V, 4

« 11 iw gaszen O0M0 g Bujks in 4 Tagen,

-

l. Ra%bit 67, weight 2000 g, female, receivad 0.023 g Sn
{aromatic complex salt) per kg and injection. 2, Remarks.

3, Weight 2000 g. 4. Apathetic, poer appetite. 5. Died on
June 2, welght 18500 g. 6. Total G.368 g Sn = 0.184 kg in 14
days. 7. Autopsy: fatty degeneration of the liver, otherwise
normal. 8. Rabbit 66, female, weight 2250 g, received 0.023 g
§n (aliphatic complex salt) per kg and injection. 9. Remarks.
10. Dull, poor appetite. 11, Died May 17. 1l. Total 0.046 g
8n/kg in 4 days. '
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In the chronic toxicity experiments with the arcmatic

" compound we were struck by a marked increase in urine quantity;

To establish the cause, the urinary and fecal excretions of
the animala were examinad for tin. We did not analyze the tin
content of the individual organs, since the sites of highest
concentration are not the sites of severest disturbance, so
that the distribution of the.pcisnn in individual organs has
no direct connection with the symptoms of poisoning.

First a brief description will be given of the method
of tin determination, which we, together with Dr, Schulz,
have found teo be the best after prolonged preliminary experi-
ments.

Dissolution of the fecal and urinary samples in sulfuric
acid {only 5 cec at the mcsti and nitric acid was the same
as for manganese determination. Here again the entire urine
quantity was analyzed, but only 10 g of the fecal samples
(see earlier ref.) |

Ashing with nitric acid must bé pursued until complete
colorlessness of the solution is achieved, which often took
& very long time and for which a great deal of nitric acid
was necessary.

A galt-like residue precipitated in large guantities,
partiéularly in the case of the urine samples; this was found

tc be partly insoluble, even upon later dilution with water.
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After complets ashing all the nitric acid still present
was removed. The_nnlution was heated until ample sulfuric
acid vapor developed, after coecling it was diluted to ¢, 100 cc
with water and boiled once more for a certain period, mo as to
yemove any nitrosyl sulfuric acid and all nitrogen oxides that
may have been producéd. .

No tin precipitates, for instance, in the form of stansie
oxide upon ashing. All the tin is contained in the sulfuric
acid sglution. Clear tin solutions, the tin content of which
was in accord with the samples under study, were treated in
exactly the same way az these with sulfuric and nitric acid.
The similarly diluted sulfuric acid solution was clear, nothing
had precipitated.

The diluted sulfuric acid solution obtained in this manner
was filtered off from the insoluble residues and the residue
washed with warm, weakly sulfuric acid water. Hydrogen sul-

flde was introduced into this solution in a closed Erlenmeyer

and it was once again diluted with a small amount of water.

In view of the small quantities of tin present, only a few

milligrams, as a rule there is no precipitation upon intro-
ducing hydrogen sulfide, The solution then assumed a more
or less vellow-brown color. Next it was heated@ for a certain
length of time in the water bath until the odor of hydrogen
sulfide had disappeared. The tin precipitated as stamrie

gulfide in the well-know yellow-brown form, The precipitate
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was then filtered off and washed with water.

The sulfide was converted into stannic dioxide by ashing
and weighed as such. Small porcellain crucibles were used,
which were very easily kept constant to fractinns of a tenth
of a milligram. Weighing took place on a Sartorius micro-
balance. Great stress was laid on temperature adjustment,

The filtered ash from the two small filters (diameter c. 3 cm}
welghed ¢. 0.01-0,02 mg. The guantity was thus so0 small that
it could be disregarded.

Table 2 shows the diuretic effect of the aromatic and

‘aliphatic tin compounds on the rabbit.
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Table 2.

. Taballs £ . . "
{ Essinthen &4, Q, 1830 g Cewicht: Aromuisehes Evmplexsale,

' Gewkit hhmmp i Imjektion

T L Dusm pyiug  pisen 1!;""“‘5”'“-
T TR 1840 {13 i -
R IN=LYV.. - TN N
LY. ~EY. T -
LY. =15 Y. B 1 ay, -
L . _ nv.
f - . . . .- . . . =‘. ‘-'-r
COVen Y | s | 0 | 6V
- : . my.
. - ”y
T35 g - 1920 -
2LV. — 5VL ¢ 1250 -
M V1I— % VILT R o3 -
Y. - LiXe-RLX 580 -

c.iuimehen 85, 1, 2250 g Gewiclit: Aromatisehes Komplexsats,

. | N . _— i Iejekiion
. Iatm. G‘i'::i" | HATLEIE® | o g Sn kg
. . | am
1. IV.-3LY, . 220 S -
AN~ 1Y, L D -
AV, =8V i . 20 -
BY =6V, | . L0 BY. -
. o Y.
T [T
CIB V. =22V, prok ' G318V,
- ) 1. Y.
. L . 82, )
) 22.Y, =2 V. £63 -
PN — VL | - BED -
20 Vi— 3 VIL|[ 250 M o -
1.1%.— 8,15, : ag -y -

“T Easincken 18, T, 2300 g Gewicht: Alplalisches Eomplersaic

, ; Injeition

Inum u::n::;# : lﬁmr:-:l.rkc g Hemerkuozen
LYl —hd VT, A —_ : - ’ L
wvl - | a0 - % . - .
1BV — VL Hlﬁ_ 1. 2y 2. YVE: Aputhineh, fASt kyom. .

L . nvl. —_ .
' ¥l ' Lo : -

E¥VIL— BV]IL ) £ VIL -
L¥YIL—-1LY]], e — 12. ¥1l.:. TaL

1. Rabbit 64, female, 1850 g, arcmatic complex salt. 2. Date., 3.
Waight in g. 4. Urine guantity coc. 5. Injection, 23 mg Sn/kg
on: Date. 6. Rabbit 65, female, 2250 g, aromatic complext salt.
7. Rabbit 18, female 2300 g, aliphatic complex szalt. 8. Remarks,
9. June 29: apathetie, scarcely eats. 10, July 12, dead.
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Table 3 gives an abstract of the experimental protocols

for the uptake and excretion of tin (as aromatic campounds) in

two rabbits,

Tawsslle &

. ) . Aromatische Eomplepsaln

Fawdnchen 11,0, 0 Qewicki | |
L Ham 7| kW Eet
éhml 8 JHMeugey Fn

Brow. imnmg! log |Iuw:!

Kamiueben12, £, 2000 Gewlehe
Narn 2]
Meuge| Bu | Menge Hm -
imerminmE | inE | home

.';‘ laiom

umlam B3 | 10
s lom | w2 e
Xm0 | A5 51! 85
10 | L5 T | IE.‘.'G:
m ils,ﬂ) _— K | i
1 [ 1m0 TAiR

lln 'l,aul;i viz 2506

! 1 i

B/l —2NL 0 B0 | (5] @ 157

21— 9.0 60 | By M AW

» L1 L | G - 248 #3 B
6T GO ) dM 16 10
SR —A 0., B0 | mop, .- 1224
LMl —= GOV, . w1 | 1230 108 1603 -
& IV—Ji 1V, | ) Ay - 2021
IV IV, D RS ) 1AL, W AN -

¥ Raviochen 11 ertiahs Injekiion: Am 23 11 34 ng Bn k2 2611, 3.180.,

‘B, IEL, 80N 120100 15 10

17. 1L, = 111, 23 0L, 25, L3l 27 18,

80 I8, 1. I\" a1y, b l-‘i' e 25 zmg S.Lrltgf 6. 1'-*. -I.ﬁm.g Snl-:;

1 M. W,
4 Bektion: Lebwer: Feltige

]}._m-r-m cralioa: in den Ghrizes Oroaoeu, sueh

ipden Xicren imsbpakoepisch und tnikreskopisc koin p,nlhnln-m:hcr ifefund.
Wachenlarooenge pera:al: 24U eem.

19 Bsuivchep 12 ecbalt In}n.‘.ktmn A 23 1L 34 “'X.Snfkﬁ 26, i..

L. 1L, 5 liL, & III 12, 111
Iﬂﬂm

jo 28 mg o kz. Wotheularuseoge uoermal:,

'| Eanlochen 11

| echay lnjisiert . . . 813 %0 og Ba b .
1% acheidet auz Im Eai. LB, r —& I,
I‘} e » o Han 3740 l_n-.“- 8. I¥. )
t 5 lusgesamt 214,30 wg Ba ‘
g .07 Raninchen 17
(0 ; g
abslt lefizlert: . . 237 =g Sn‘ 0z, 11 . .00 my Ba 16 lIl
scheidet au im hat. 1E63 » = v CBRAR . v
I"l|'|.‘ P ]lnm___l-l._i-iﬂ_ :“_l_l 16. 111, 4317 » l 13 v
5 loapesamt 33,45 pg5al 126,60 mg Ba

1. Aromatic complex salt. 2. Rabbit 11, female, 1920 g. 3. Urine. 4.

Feces. 5.Date. 6. Quantity co.

7.Quantity in g.8, Rabbit 11 received

injections on: Dates and quantities of Sn. Died Apr.l4. 9. Autopsy:
Liver: Fatty degeneration. No pathological findings, either macroscopic

or microscopic in other organs,

including kidneys. Normal weekly urine

quantity: 290 cc. 10. Rabhit 12 received injections on: date and Sn
quantities. Weekly urine quantity normal: 320 cc. 11. Rabbit 11. 12.
Received in injection: 13. Excreted in feces: 14. Excretad in urine,

15, Total.



It is apparent from theaa experiments that considerably
more tiﬁ is excreted in the feces than in the urine; as in
the case of other heavy metals, the unusually slow excretion
is atriking in this case also., Pour weeks after cessation
of the tin injections considerable guantities were still being
excreted in the urine and feces. The unusually long duraticn
of increased diuresis is probably linked to this slow excretion.
Tha time of onset of diuresis varies: in 8 cases after the
gecond injection, 3 times after the third, 3 times after the
fourth injection of 23 mg Sa/kg.

A diuretic effect could also be elicited in dogs treated
with the arcmatic tin compound {(see table 4),

" Tabelie L.
{ Tasd, (7, COOD 3 Gewlebt,

1. Dog, male, 6000 g.
2, Date. 3.
guantity cc. 4. Av.

day urine guantity cc.

tuicktion | Trerchachsittliche

Urine . . LT 0 o %o Ly | Naroucse o fiche Tarnmeng
S 1 3 N el H . iﬂ eem .
PXL—IG XL . = | 1My p 161
CM X2 XL - 36 XL g0 1 228
. WXL - -
: 23, X1 - -
25, X1-3 XL © %50 ! 56
MXE— LI — e 155

Local reactions were no® cbserved upen injectien of the

aromatic complex salt.

The dogs suffered pain from the

injection and in humans (self-experiment) the injection of

1 cc solution containing 1% Sn was not extremely, but never-

thaless.definitely painful.
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The diuretic effect of the complex component was of course
alsc inveatigated, but increased diu;esis was never observed.
We did not observe a diuretic effect with the aliphaﬁic
coamplex compound either (see Table 2), but of course we could
not use anything approaching the high concentrations of the
aromatic compound. |

The kidneys of the animals were examined under the
mlcroscope both for the degree of diuresis {4 animals) and its
attenuatinn (4 animals), since there was a suspicion of in-
flammatory irritation., However, the kidneys in all cases

revealed no pathological findings (8 animals were examined});

' no protein was ever found in the urine.

The causes of the diuretic effect of tin in an app¥opriate
cambination and cnncentratiﬁn could not be determined more
closely any more than those of mercury. In acute axperiments,
as wis predictable, no diuretic effect could be achieved with
intravenous injections (catheterization of ureters, perfusion
of a aclution containing 1% Sn into the ear vein, 13.5 ce in
24 min, 16 cc in 15 min, 23 cc in 16 min, no diuretic effect).

The peculiar distribution of the excreted tin in the urine
and feces led us to study the mode of excretion of other heavy
metals in the literature, so far as feasible. It is known
concerning Ca that it can be made to predominate in urinary
or fecal excretion according to the phosphate content and the
H-ions in the blocod. Table 5 shows the mode of excretion of

heavy metals.
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Table 5.
Tabells 5,
.3 .
?Mnu- Aaenchriduag - Lilemtar & -

{, Mt ot § Kot —T1larn .
Al . KEN Kuskel, Twlslgie L
Wz -] i 4 . MNandeveky-%eliylz-Stnewmler, oed: -
Fa [ 1 Rzl TYelKnnkel, podh 5350, ﬁmwhnlurl
. Ewmater Arieiicn Y1l
Fi ] Kxzn Kunkel, w a0, 5 178 Kobert, Teui-

I kpingie, S M

B Gy ;. Ra-H ' Kuphert, Dumarer Avbeiten II.
Cu €2 ' RIN KuliuTh, &m b,
Ag IR . Kk=H o Kulicrt, Thorpeter Afheivce 1X.
Ba I Th 2 . laudovaky, |
Aw 8T R=H Ih-u.l-u::r, Ilu't-ul Archiv, ]Trd. ol
Ny 01 B 0 - l
Y m | da.bs L nmllu" m. elwm. Juum.l‘i"’i 1. msm
Wl ome | o ) .

“ .

-

1. Metr]l. 2. Atomic weight. 3. Excretion, 4. Feres, 5. Urine,
6. ag citzd earlier. 7. See Runkel, as cited zzsrlier, p. 176;
also Kobert, Dorpater Works, VII.

The data in Kcbert's and Kunkel's works on'Toxicology are
not directly comparable with those of Lomholt and our own,
since the former were not ﬂealing with chronic poisoning of
rabbita, For this reason we have only cited those metals
congerning which the authers have definitely pointed out that
appreciably more is excreted in the feces or urine upon
subcutaneous administration.

We believe, however, that it may ke concluded from this
table that heavy metals with a low atomic weight are excreted
predominantly in the feces, while those with a high atcmic
weight predeminantly in the urine. Which gualities linked
to the atomic structure (oxide formation, position according
to charge) are responsible for this unusunal biological behawvior

of heavy metals is not known. It 1ls conceivable that it is
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necessary for a diuretic effect that an appreciable proportion
of the metal be excreted through the kidneys., 1In tin we have
a metal that is excreted in sufficient qﬁantities through the
kidneys, but in contrast to mercury, does not cause nephritis.
Thus we have an effective and yet harmless metal diuretiec,
although fairly large quantities are required to elicit

diuresis.

Footnotes.
l. The constitution will be published in a chemical
journal by the author whe prepared it,
2. This journal, 1925, Vvol. 110, p. 265.
3. ©5mall losasas,
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Dber akuts und chrezische Eehwrmuiullurg:ftnn;u.
1L Miuhluug. Wirkingen des tweiwertigen Zinne
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In der vorlisgenden Untersichung wurden die Witkungen eincs
promativclien Kumpltexsaices dev Liuny mit givem lrenzkatechinderi-

ymt {lleyden 765 1) und einen aliputhischen Rempdexnulsos, des wein-

sauren - Zivnkolivws (Gebub su 2 wertigum Fn 3240 noterwacht, Dag
arvautieele Kuarpleseald enthiclt wach unseren Anaiyeen (5. uotew)
i,&'j. Puweriiges Ziny; &3 wurde gicty cine Trineh bergestellrs 9.54 ige
Liwdng verwosadr, dic 177, Zinn catliclt.  [n akoten 'sert,ll'lnu;nrr.r-

' suchen reirien beide Kompliexdalze dic Erschoinungen der Sebhwer-

wmetullvergiftung, es traten o kureer Zeit Lilmungserschcinoogeu auf,
wiv sn iden hinieren Exstrowmititen begannen, dann asfutiegen, lis dic
Tiary ooter aspbyktischeo Keibupicn yugrumie givgen, Als akot tiud-
Yiche Dosiv fir Miuse,  Meetscliweineher nml Ranjuclen erwicsen sich
015 g 80,kg bei sulkutiner Applikation dew arowstizclren Komplex-
vobees; das aliplatische Kowplessale wirkie auf dicse Tncm in ciner
Koszentrutivo von U07 ¢ S0, kg tidlich.

Bei chruniseher Applikation érwics vick das uransttisehe V'raparat
ale sehr wepiz giftiz, wan brawclie grobe Losew, wy die Tiere su
tien: o 1. 184 v’k Kavinchen i 14 “Pagen. Dol #0 wg Sncky

- wd Woche gelang s, zwei Tiere in 2 Wochen tu siten; boi

£0 g kg und Worhe starb ein Tier nach 31/, Wochen; boi T0mg kg »

Jind Woele atarl cin Tier wael 6% Woelen, Ex fiillt nos aoeh bLier

1} Do Xugalitutlon wifl der D.u-trllur [T T Y ulugr chumiu-l.uu Ze‘h-ellrll't
milﬂ'lulk.hm
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der paingipielle Usderschied :whnh:n der ah‘u wad ﬂl-ilcbn
Srhwenactallvergifiang aef. Awch in den crunischen Yeemchen. or-
wics glich das aliphatieehe Priparat aly weseadich giniger. mgBaky
Kaninchen Gfcten innerhalh 4—8 Tagen. Dicz &0 Versuche sitd -
flie: folgeade Taliclle 1 Auisclin (veL woch Kaaimckes 11, Tuholle 3).

Es gei daran erinperl, dal auch die mit demselben Fomplexbildaer: -
© hergestellte Mavzanoverbinduog  sich im thronischen Versoch ol | 3
wesenllirls wenlger giftip crwiesen hat als L.Iangu-o-_dt;llij.-_ - T
. . o - Taballe 1. ) : _'-. o
Kuninches 67, O, 2000 ¢ Gewiche, erhail pro’ Kilsgramm wsd Injektion - R
_ 0,023 ¢ Bo [aynmatiaches Kowpleanalsl, _ _ .
, Tnjekilon am Bemethnugem
. 11.¥. Y - ' N .
my. .| .- _ : - ) :
o By - - s H
R |5 A T e T e T Lo
R 18V P00 g Qewlelt. - | - . o

R Apatkipch, fribt weadg. *-:ct LT T
. '._ﬂ.?, R = . & L '
e v Am 2 VL t MO Gewlelt. . - C

Tm ganeen 0,366 5 Bm o 0,18 kg o 14 Tegen. -
" Bektion: feltigo Degencraticn der Leber, sonrt. shae Bofad,

" Rasiachen 88, C, 2050 g Gawielt, erlalt pre Kiogiamm wad Ja]ektion

&,025 g B (aliphatisches Eomplessak) - - .

injektion 2m Benerkungen

.v. Matt, (rIBt wenig.

15, ¥, - - - - -
Aw TTY 4 _ . oot
Im ganzen 0,046 g Bojkg in 4 Tagen, ’

Sebr auffillig war bei den thronischen Vergifiungeversseben mli
der aromatiechen Verbindang elne starke Zunahme der Haramenge.
Ums wie suleskliren, haben wir die Ausscheidangen der Tiero im Kot :
vad Nam awl ¥iny analyzicet.  Lue Analywe dor ciurelnen CQrgane

- anf ilven Einngeball haher swir nicl vorgeasiomey, da ja dic Siiten

hicheter Knnzesutration niclt die Ssieren dler griltes Btirmigen sind,
3 Wirsou Arehiv 1925, Bd. 110, 8. 265,

Cber whnta wat chaceineie Bekwameaiivergifagys. 4a

vomit die Verseiling des Gifies in dom cinseloen Grganes kelsey wa-

.1Iﬁtfﬂhmmm3ithﬂ}'lﬂm der Vergifiang hat ._.

Emickst sei die Methode  des Zinnnshweises kure e

: die sich e grweincum wit llenn Dr. Schulz kack Lingerew Vor- °

versmchen als die Leste erwiesen bat. o
© Dan Llsen iler Kot undl Hamprobets in Sehwelelsurs {mrigtenn
sr 5 com) wud Salpetersiore erfolpte wie bei der Mungnebeating-

- meng. Anch Lier wurden die gesamien Harmnengen verarbeime, Tou
© den Kotproben nwr je 10 g fvel. o 0. '

Die Veraschuug mit Badpeierinre Lat bier bis xur vollstkmdigen -
Farhbwsigheit der Lisang zn erfolzen, was oft webr hange dawrrie,
und wozu vie! Selpetersire beolipgt worile, o :

iesanders bei den Jiarsproben wehied aich jg grolier Meoge sin -
sabrartiger Riickvtand b, der anch bej dea spiteren Yerdinmes mit
Wiwser nor zam 'Twjl tislich war. S - -

Haeh vullstiidiger Vermeclung wonle silatliche norh yorbandens

- Rulpetersiore entfernt, * Die Linmng wwrile lie wr starken Entwiek-

g von Sebwelilsiurcdiiongfen erhizt, mach dem Abkthben mt
Wasser aul' etwn 300 con verilignt oud suthmaly tinige Zelt po-
korht, uin chen calslanlone Kitruwylochwelelsiure and shiviibiche Stick. |
waffaxyile en entferncn. . K o

Bei der Vernsclung scieidet sich kein Zing etwa sl Zinwoxyd
amd.  Alles Xinn st in der sclowefelsaures Lovang enthalicn.  Klare ;
Zisnlesnugen, feren Gebell an Zinn dew id aniersavhenden Vrpben

‘entsprach, wanlen genan so it Schwefil- oud Sulpetersiere hodan-

dult wie diese. 1ie elwnnn verdinute sehwefelsaur: Lisnag vear klar,
e budte rick nivhia aungenlieilen. ' Lo
Die sn erladone venfilanig, schwelelzinre Lisung wind von deg
unlitalichen Rikatinden abfiliriers, und der Ruekutamd mit Whraca,
sehwarh selwefelamrens Wasser susgewawhen.. . .
In dicve Lisung winl in einem rerichlossenen  Erenmeyer
Eelrwefehvassorst cingeleitet, wolsi mwbinals wit etwas Wasaey -
verdiiunt wind, B dey zeringen Zinuneogen, die vorhandes uind,
mer vinigen Milligmmmen, filt Inim Finksten pewilmlich kein Xie
dersehlag ane.  Die Edsung favie sivh anr uebr wdor woeniger pelb-
hrman. Nie winl daun auf dem Waskerhad Tangere Zeit erwilnuet; Lin
fler Gerch aacl; Fobweli maersto verschwuaden s, lisa Zing -
Fillt dabici aty Zinmsntfid in der hekanuten gelblirauren Form oo, Ler -
Niederse b wurde dann abiilisiers uad it Wasaer wsirgewaschen,
Durel ¥eramchen worde s sallid iy Zinndioxyd dherfibrt wed
alk wbhen gewogen., Verwamls wirilen Kleine Pureellanticgel, dis in
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cinem gaten Bomeenbresmer sebr Jeickt aul Hrackielle elmes Zcbnte)
Milligramois koowant orhialien wanlben.- Lkie

© alea we gering, dal pie mickt berbuksiclist zu werden branele,

Tubelle 2 pibt vuntichst sinen Asfucliull liber die dinretinele Wi

kung der aromstischen o der aliphatischier Yerlindungen don Zinne
auf das Kunjuchen, '

Tabells ¥ - . _
Esninchen 84, O, 1850 ¢ Gewicht: Aromstivebey Esmpleaglz
. Gewient | Harswenge | Injoitien
Datem = |- in g In vem 8 "‘:"‘h-
Vvl ogme | e |
BV— LY. - B T
N LY, — BV i -
BEY. —1b V. -6 ay,
. T 1. ¥.
: . (TR
1R Y. -, Mk 20 ey -
' ' ny.
. ’ ’ - - A
) Y. —2 V. 1280 -
V.~ YL C e -
Y- 5TYH! nw ) L—-
M-t | » -
Ennizchen 05, £, 2256 ¢ Gewicht: Aromativehes Keniplexsaly K
ikt ' Wi InkxcLiion
Lmem . G:::h I ' ;.n::::;e Bug Snhg )
am
12IV.-H Y, | a5 , 280 _
BIV.— 1Y, | . Bo0 -
1.V.—-8Y, . ‘ 50 -
BY 157 . 2] [ T ’ o
. ' LY. : :
: . i . HY.
M Y. -y b re ] [ 1] C1a
' : V.
S Y .
BVv.-my Bbd -
Y, — b YL - Baj -_
%5 Vi— a v eeeq T -
LI%— 81z, MMt .

Wigmges srisigion wxf -
tincr Mikrowago von Sartorigs. Anf guten Temperntarswagleick warde -
grofier Werl gelemt  Die Fitterasche der vermandten khemen Fiher S
frend 3 e Durehuiesser) wog ciwa 001002 mg, DHe Menge war

- ——p—

e

btk

Esainchen 18, :im;'m@: Aphativshes Eomplizsshs,

) o o Imjoliien '
Detum - - 1“;“"" | 48 mg Bupg Bomerkuagen
IL¥1. —1# Y. . T s - . .
_ IN¥L —25 YL | 0 = : -— -
© RBYL — 2 e . HoVY 22.¥1-: Apathineh, frie kawin, )
- : nvl ’ -
8 v : R .
L¥1l— 2.V, 0 LYV S -
L¥H.—12171. L] . — _ 1!.\'1].:.1‘?{.

. Tabelle 3 cothitt cinen Arszug ams den \'ﬂl'lir-hprmmkme.'-lbﬁ'

Anfnalive il Avescheidnug des Yinow {als srowsatische Verbindung)
bei xwei Kaninchen, L

Tabella B . e

. - Arvmatisches Eowplevpals v ' R
Kaainchen1t, 0, 1930g Gewlohs | | N Kaniuchen 12, <, 000 g Covwlokt
Hzm - Kel : Datum '. llwrn - Ewt -
Mesge: 8o [Memgei En llﬂ“j Ba [Meage; Ha.
ineew | in g g |Is g - I3 cvi ! lnsng | g hawg
o (8% | 89 |13 mar - g | 0O | M & 7a7
11 624 | 132 | 1m0 BUE—gp | %o | Al 0 m a8 -
12N | 978 61 1 B | 8 26L—18 10t | gap | 243 ¥ fugw
B0 (605 | 100 FI320 360 —saqin | 90 | 436 1 MR
0 600 |~ Tam BN a1y S B3 . — rrae -
WL LI e w0 i & v | s 1214, 305 2608 -
o0 ey 15 2206 8 Wi tv. | s 164 | o pnp -
o ! : MV | s | ) NOT

Exvizchen 11 erbilt Jajebiinn: A 28 . 34 mg e 3g; 26,01, 1101,

B ME, I, 12,008, 35, 01, 19, 141, 90, 1L, 24.90., 35,10, 27, 1),

50. ML, LIV., 8.1V b iy, Je 20 mg Safky; 8.1V 48 mg Buikg,

1 1y -

Bektion: Leber: Fellige Du;u-.erltiu: in dew tbrigen Oungamen, sneh
o den Nicren makreskopisch wad sikreskopisch kein patbologhacher Befund.
Wochﬁhrnuu;e Berical: 290 com ' :

Kavinchen 12 achy) Injckiion: Am 23, H. 34 mg Bushg: 2%. 1,

1 HL, 510, 8101, 12, 10 jo 23 ug S0 kg Weclioshrwmenge morma):
325 eem, _ :

[ R T

TN Kidine Verluae, L
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S Kashwbe 11
- okt lnjicdert . . . 13 wmg Ba

" ncheided am tm Kot 18180 » o |- .7
] ) 5 N Hm ) 3‘?:‘? . -.. “.IL—". “-..
oesgesant 219,30 mg Ba T
- Eaninelvn ll.

ecbalt lafistert. , . 257 Bay -
Sebeides s 1 K 1668 » - L
. * v Hom 1480 » - 16 . . FTe -
ipngensmt 2345 mpBal T 126,50 myg in
; Aus diescu Yersorlien geht hervey, daB jm Kot wesenflieh mebe
Ziny avugerchicden wird aly iny Jturn; wie bet anderen Scliwermetallen
fiille anch Gier die pngewidnlich lngeame Ansevheidung aof;, 4 Wochen
- mieh Asfhiinen der Linninjekiionea werden noel dctrichtticke Meagen
in Harn und Kot angeschieden, Wil dieser nngsamen Ansccheidung
‘hiingt walirscheizlich die ungewdkolich lange Dacer der pesteigerien
Drinrcse rusanmmen.  Ihie Zeit des Eintritica der Uinnse war vers
sehigden: Bual nach der mweiten Injekiton, 3mal naeh der drivien,
Fwal mach der vieren Tnpcktion ree 25 e S0 kg, :
Auch am Wapd Vel sich mit der avomenischer Zinnverlindong
vize didrctior e Wirkung erciclen, vgl. Tulelle 4.

s34y . . |16 0L
18.1v.

Taballe Ji.
Fund, o, G000 g Gewickt.

D {nivklion Harenrnge Trarcharkyitiliche '
- Tmtum 20 wg Sa'lg in eom - hﬂr.'lu Natewiagw
J = i in cem '

T XL—tE Xi. -, - 1445 _i 141
ML X1L—35 XL . 16 XL 2005 e
18 X1 . —_ _
- R XL — 1 —
25, Xi.- B0 X\ | — 1A i 536
M X]l— 9. XIL § - ke 164

‘Lukale Neaktioncn waren Tei den Injektiones dex aromstiachen .

Komplexslics picht zm beoheelacr, ibie 1linde enpfsnden die In-
Jektionen welomerzhafy, wucl Beisa Menvchen (Selbsiversueh) war dis
Injektion von 1 rem der 15 ,izen Sn enthaltendes Lisung nicht schr,
aber innserfin dewtlied sclnershofy, ' )
Seilmtverstimllich habes wir anch die divretische Wirkosg dey
Eomplesbildners antersicht, konnlen aler wic eise. Steigereng der
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. severil divs miglich war, aus der Literatr zu stndicren. Yom Co weil

 verweaden, wie von der arematisthen Yerbindung. .

Die Kicren der Tiere wurden sowoh] ‘waf der I-luh: du' Iﬂm 3

f¥ier 'Tiere} aly guell nach Abklinges deracliven {vier Tiere) m
Bkoplseh unteruncht, da der Verdsely cingr catciodlicken Bty

mbe lag, dic Nicren waren aber stefs (bt Tiere wunden emter -
:m-:;f} sbut patkologivehen Refund; Eiwei wyrde ind Hurw nie F

““ m‘. . . ' - - .. ) -

Ltie Vruachea deér dioretinehen Wirkm s Ligee in preige '
Rindhung und Kazzentration |nsser “wvh Ifbcnwhtnig l:it'd.ie E:
Yueeksilbors eiher defnieren; im aketen Yergnel nur, wie \orang-. -
unicbon, bei intraveniser Injektion keinerloi dirrtische Wirktng rp -
erziclen. (Tretherenkathicterimmns, Eiolliclen einer 1'% Sn enthal-
fenden [dsnng io die Ubrvene: 136 cvw in 24 Minutes, 16 vem in

35 Miuuten, 25 vews in 16 Minuten: obwe diusatinelucn Erfolg) L

th'¢: cigrnartipe Verltilung ibes anszewebictenen Zlams auf ik
ool Ket vernnlale ms die Aveselwblwmoant awderer Sehwermetalle; .

man, laf nen vine Augsehwidung jm Ham bew, Kot Uberwicses tassen ©
kaan, je nach dem Phosphatgedaly ml der ]i-Ianenhmmn:rnlium des

Blures.  Yher dic Ausschridapgswrise ler Beliwenetalle gilt die
folgende Tabelle & eizen Obedlick, - o -

Tabells 5, Co T e

Moall | Ao | Awssebeidong
N pewicht I Kot — llsm - Htooninr
Al om | keEw ! Kunker, Tuxikologle. N
:!: 85 | O Nanduvaky-Sekubz.Btacmmter, naQ:
_ 5% : K=n 1'gi.HnnkrI.a.|.ll._.H,Hﬂ:fmuﬁ-hn,
. ] - i Duepater Adwiten VIE, - :
i H N - | | Ruukel, a u b, 8 10 Kobere, Togh
| e i K-H | u‘f"“"'“ veies Arbelicn

) . - %letry, ITnrpaier Arbelten TX
o | @ | Kz ; Kobert, 210, S

£ + KxB | Kebere, Torpater Arbeira TX. "
i!:l . :;‘: :I:Ei Maudovaky, ’ :

=<0 " | Heahyer, I

e ol -l 1 r-. wer, Iiess Archdy, IHH. .
Mmoo | s - (L . , L1854 -
. P A llnmln.lt.:.'lli u-hll..luuu.lﬂ_l.!i.tl,l_.'. .

-
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R Anpbm ans den Kobertacken and K“hl-:hen Tozi-
" kelogien sind mit demes von Lombolt uml wns nicht direki ves.
gitichbar, Ga ea sich bei ihpen piekt nm chronische Vergiftangen an.

Kagiwehen bandeit Larum halen wir or jeoe Metalds hier mape-
M, bei dedea die Antoren susdricklich darsal hinweisen, def bei
whkutaner Einvesleibeng wesentlich mebr in I{ut odar Eln: Rosge-
wthisden wipden,

Jedentfulis glauben wir aos du,-ur Zmnm-e:meihng u:h'lhﬂen
wn kiomes, dall dic Schwermclalle mit niederem Atowgewicht vor-
wiegind im Kot, die mit hebem Atomgewiclt vorwjegssd im Ham

awmuzeschivden werden. Welthe mit ier atomistisehen Struktor m-
wmimenkingenden Eigensbafica en sind {Oxydillduny, Siellung iz.

der Hpannungwrcilie], die fir divses eigenactize Liologische Verbalien
der Schwermetalic verzniworltick zn machen sind, 1Bt eich wicht

.wugen, Mam kbapte Quran lenken, dull es {ur eine diuretisehe Wir-

kmog wiig ist, dall ein weventlicher Teil des Metalls dareh die Nieren

" aysgeschicdes winl, im Zino baben wir ¢ic Mvtall vor oos, das jo
" bnreicheuder Menge durch die Nicren ausgtachieden wird, das sber
I Gopeomss ew Hy keine Neplritie macht. Wir kaben sl ein

wirhsames wnd auschiidlicloa mctallischens Dinretikvin vor uos, alier
dinge brasucht 10an zur tlervarrufung der Divrese geilere Mengen.
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‘Dark Discoloration of Canned All-Green Asparagus

I l'.:hu:-mi::.tr*}.lr and Related Facrors

i N Hernsndez and I, 0, Vonti

Yuwrienm Can Compaay, San Franciwen, Lalif.

SUMMARY

The #lnseien] eteept of asparngus
dedninbienn = evaloatead,  Phark alis-
wbaratione af all-rven asparagas hrine
- Twind b ke adependent on e
e of eesibniner corrostoe, This ix
Matid by nnkeown syestons in the
mpayugs it MrBuwls of prdaess
Ul pewlify the evrpisiot pefwess nee
el THIs study bl to the won-
hisdion thal  disewtneation does o
werttt U sptfeient stnnpon< tin 1o
wlutdn. Al wiToet= ol athor Tariors
wre Telited 1o Ehis one Faset.

INTRODUOTION

Yiw  developuent of  Ivbber -
Baers fir Foanl praelinets i feevens-
wele alopeaalend o basic koowledee
o e fuebors unederlving by given
prrkaring prabhon, s ool seiones
sf feehiendosy pelvanes a0 aevelernted
rdes, sl prineiples noest D gad
b sdwe Hieee pralileima,

Himew 1925 this Bboratory has b
cwerned  with two mngior preedilenis
tboavparEs ennning s 1Y speamdie
Lrgw  aliseodoration,  and 23 shor
wrebe Tl Ameriean Cuae o 1000,
Che rewcirely voportan] bere wars Inenn
w MG dn expand lnowhabze gained
et wirlier work. A eoopdinaled
thereplinse progeam wag meb wp:

Ve pramt waa mde by e dmaeri-
o Uan Company to the Xaliooal
Vanaers Assoemnion for universitye-
berl resinreh, This waz to deteriue
<hemieal ehnges i e raw prodoct
aaber liffevent growing and lavest-
wrmiditions, Thiz worle has heen pe-
pertml [T of ol 193700, 19300l

AA study was hegun. inoeooper-
vion wilh the X045, to deterniing the
et ot proceasing veeinhliec. The
A s peported om this researsl
WAL 1008

B An over-all prrogrenn wag initinbed
W orurrelite the tlndings ol the tiest
o phwes gf the promesm aml to
iy these divestly to work with eon-
wiar garinhles, Resulta ol this plose
it pepatled hore,

When 1kis work waz hegun, these

at were known:

M The pll of esporogoa hrive
wow imppedintely alter enifing was

waknlby Iowrer tor dask Breine than for
wormwal b F Amepienn o o
TN,

) T0 WM pgen ol sitrde aei] was
adeel te the appangos, the dizolores
At was preventsl (vmerisan an
O, TEREY,

XY Bt fiewd Jsem shuwn b Iwe
procett imoaspaceens (De Bds oad
Conmehl,  FRRy Stevensow, L0,
Neitler of  (hoze aatheas,  {wweyer,
siygrrestead Flud ralie was imralved o
usparages lisealorrtion.

40 i was koo bo lgve o dark
irren cnmplex. st it was oeneralle Tee
Tevesd thut the ek diseodoraton of
dRpeibuges was nsseeiahe] o owith aes-
P whinear rutin cunlent wonlhl b
Frigel),

The present stindy annlvzed  theee
previon=ly knewn Caets mied oxbeanlml
aloner dlve Tawes of atlack s
S0 The exaet madurs of the  (is-
valiped eoanpdex wind sLindied,  Thess
sHidivs lwdpenl bt ecbirifs the robe of
i b tin o,

2% The inthacier ot the jweitiat pFl
ult Ui asprarngins was sbholisl,

T Tl pale of ratine was anwlyaed,

41 The effeet o ddifferent anel-
ing proecdres wis analvieed. Thean
haves heen inlerprviod B terms ol the
inkormaiinn nanw wvailabde,

) The updienizmg ol aethae of
eitrie el whs Investiented,

EXPERIMENTAL

Analyiizs for rutis and quercetin
The v aicdens withot o sugnr
atiaehml is rallier inzoluble in nentreal
ar acid wator, it ix sodihble i higher
aleabnls, sueh as oetarmol., Tie glyeos
gides, b vivtoe ob theie sozar nwiety,
are gedihle gy owarter, This oliffersoee
= =wlieient thale by oeprelfully  on-
trlfine the solyvont amounts of waler-
veetatied-tethoel G102 Hue gaereetin
e b extraeted almost tatells mto
the sdanal kver while the rmtin has
a partition eoefHeient of T o Faver
al the watev-nellonnl Loy

Quereetin cxranidin in poee sly-
tinns has a beoad slenrption maxinm
feomn AMD o 523, whervas Tibin
evonidin s a bveoad absnrpdion maxi-

mam from 53 fo 530 . This makes
it puwsible to nualvze for rubin by
partition extraction ol the compounds
aftor el velueing Hie sawiple wich
HCT sl wagnesinm.

Fiftretn ml ol elenr sanuple are i-
Bkl with 10 ml maelthanad, and 0.4 wl
[ and -offirient usgeoesum tam-
ings arv qaldded] 1 csnbizme Lulbline
for at legst twive o2 Juiee 8= the visusl
raction o pradice a figil ped. The
water-nutoab- 10 L nggmesinn— wix-
ture is extrweted twiee with 5 1l of
aetanal. The  wrosallineg  solution 3=
then analyzed for mtin b deberin-
g the trnismiszing at 530 e, Tl
aclamd  phase=  are  then  conbined,
wisled] twviee with 101 water-taethanel,
aud gnebvzed Tor yoereckin by aeas-
urnE  tramsnission gt S ng, Dy
crarelully eontrollige amnant: of sl-
vept, standlnod corves i T eeily
deawn. and hath the saoennt and 10w
of Hovenol Avbermimed. e a0 chaedk o
s twelhuwl, smoples wore also wna-
Ivgmal for putin by the ALCL <hift
(Griltith o wll, 1053,

[ron annlysis wos b wel ashiner
Fullrwas] by ealuriioetrie deletininading
of e o with oethepheanthealioe,

Titn was determinel by the A0
vudwmed pie metieed CAOAC, 0,

Tt nll af the experiients iesevibed,
exeept wheee otherwise yutel, Qe son-
teirera wand were 201 B0 fans with
plain snomn coke tiogbale bodies and
feenameled  electrofvtionlly  enmberd
mide. Whenewer  possidde,  all et
packs of asporasus werr donde iy eone-
mereinl sannecies. The asparaguy wis
n o emall-nediwn Hend  undess other-
wise mprarilienl,

In Inboratory packs, medior-lives
blenda of  freesh nspairiesds wers
Bhinehed  in stainlessesteel  edlomdes
Iv impaersingg the filled eolnnders o
I owmin in fwiling water or for 3 min
i an extiust box, The blavehed ns-
parvagns was Tinssd with colil water
b Dl packed lo enus. The
pivkidd eans were brioed, eshatistel
te M0PF ean center  temperabune
closed, o proeesscd Tor 15 min at
HETP.

REBULTS AND DISCUSSION

Bagie chemistry of rotln. To in-
terpred the othor mesulls, tests wers
made to sty the peneal vegenions
that embin might be expevied to unders
o whea sobjocted bn the piT, tewipoea-
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THECOLAMEATION FACTIHR 1IN CANXED ASPARNGTY confinucd

Teble 1. Dissoloed meind and lisesloratioz.

Fivr montha” cufHng

ELA

Emtint pliv Eamiples AL [1.101]
—— Av, dincnlarnsl ila ¢ in

N d Ranke Ay, ptl It ima romt
1Y b ] TR 4 ] *.al H | 147 A% , R
L PR Y g 541 . IT LH] i
LA S.ba—3.43 i N h R = T3 243 L2}
1] PR ] kR &+ 1.1 BN LG
| o P ] ST L H L [ 5] L] It . -

% Imltial ruttinze wone ul HF we e conbiiners far pach 1d, The rwzinge wery. made on
e Lidd day wlter packing.

tres, wod ivniv envitenmient it skl
encenuter during the stamlagab asporo-
ﬂli'l !'-h'l‘iri?;llilrll s,

Fufrcare af gl wmd feaiprevalstie
anbubiititg af swiie. The =slubility. ol
ratin in wertid solnbsn lhs hoen pe-
ported (R rewsin and Nauhehio [9500,
The wlubility of pure entin i 3001
waler at teutes fdy b= less Ehow 20
b b To deterniine il 2Tl
of pEL o solubidily curve was ean dar
Il 3 ga piL B PR 1 ThS sl
that 1y inflocnes of Pl e Hie setue
hitity of rutin ie nweslicible b e
rangre purnnlbs cneonutered inoeaned

- REHIETS, -
We rnn the tempuerabnoe--olubiliiy

cwrve ol rutin in water af ptdoian thee
apprasiate phl oot Treslely vannne|
maparagis hrine, Weo monlivied (e
work of Beowson o Naehelio( D52,
The mirie ~hovwl o it s oesy to
dimaclve bigh conecntratione ol enti,
bt within 24 by the cxeess of ks
podvetd rutin beei preocipitaned. This -
the res=ob Tor 1l appearee of o
ratin - precipibine i gl ssqaeked
AHPRIRETI,

The ament of rutin o the Brime of
eantiel sepatigus eflen s alege
330 rnee o . 1t iw elear thot il
of the abeve faetaks con decoant fore
this ginntiad i therednre i - fwtsary
to look T other Butogs.

Fulupnee of tiw wwd diruw on eelus
bititg, The solbalizine efloct of o
palta on rcalin was investigatsl Dy
Erew=on and Conech (10521, To wvalu-
ate iz aud the elleet af di=sdvied tin,
rutin was provesaed 0 glass ibes that
eontained cither rin or iren stripe
Fen ml of ELO zwd 00 e radin
were plaeed i WO parex
tubes, Tl mytal streips of (b ar iros
added weps &2 L01E 1.

The solulility of ratin io dixtilled
1,0, witheat wetnl whblitien, @s 15
g 100 i aitor 15 win at 21S7F ol
24 hr al WY, The solubility with
aidided Lin sbrips was 35w THE
wnider 1he e evaalitions, wml e
solubility with adided Black v sLrip=

B8 ; FOOD TECHNOLOGY—JAMLIARY 1BE3

wis 13N e 1M1 i

Phiuwer dalan vuprbain why it ix prossihle
to olitnin were LG o solativn i
vimanl napamis s in simpde bat-
Ferasl =m0l boie,

Fitvedivs emiva Fowr raliv, The :i-illll‘ll
madulilily ehairee ol rutin Ietween pli
T ouml pll § swsmests o titratalle ocid
wrvnp, T owas Felt bl it odght Dol
poreat o hrow W stadn= ol U
tilratabde seiliv geeip= of i Fir.
2 oaluws U Uit curve ol pues
ruti, Thvre are Meee Hivadahbe acil
pappes wills I wnhies o L2, wid
To Dwriaer the Gitratimn rolin was
Fonanel 1o b o b=l elicalor, a9
vl e meen Feem tlee eulor ohanges in-
saleatinl De e, 2

Frmtrednaie of catine Die al” Wi
wuestiona that arises i whether ratin
is hedrolyvanl e guereetin i
the praevss,  Solrlions of A0 w100
el Attt podpee adjusted i pld
Cron 3t 7o rittale o phosphnie
hgtTer were anbecdevol o elass ulues
tar 15 prim st 2M5° 1 {adamlnd prsseiees
fon axparazas in %o 210 Goul snaller
eins). The pll wis choekil Tnelore
anl nrter processinge, Fig F showa
the atwlysis for mutm amd gquersetie,
Haidpabysis of mutin wogeredio =
npqurenily i al wband P01 Gl
The edittgzes deserilind Lere predably
reprrsenl stenight hydmalysic, ecines
spevtral anabyse ob the aistaees with
a Deekipang 13 ,=|w:'t11‘t|r]mlnll1rlll'r, -
fore and aftor, show onle the peaks
ixpient of ralin and quereeting

Fulor of discelared =giresgtes Leive.
When o et ol asparmauz thal s 0.
v Lo shiow severe Stennale™ diseolor-
atinn i opeucd ol the B fomeli-
ately ponral too o ddeptle o0 1y ineht in
a white pan, streaking appeetes im
abowt a minnde aml erenses foa
wnsiugun sevoriiy at about 15 min-
whvs, The eolore ol the Drine i5 ollen
descrihed g Dlavk, Tl cboser cxaani-
naling reveals (L ogeeen tinge do the
Sl e staeding B-d b e
calor changes to w Blick withe Little ur
no greenisL e

A mmmple of asprragns that s b
wlisw  less  Aevery  diseoloraticn wif
have stresking afler 3-3 min. wi

mazimine durkening alter 13-20 ma

The eoder at this tine s geean-blad
Arter 34 e, Tovwever, this eolor vk
wl I yuplaesal By v, 1

Tt has Leen postolnted  that de
volurubiv s initlated Dy osilation i

" Cerrods jun. The Ferrie on the

vomchines wille rabin v o Ftin we
plex,  eunaing  diseoloeation Dy
wf ad, TGy, !

1P ome tries to dupdicaie thee w
aetions i buffoeosl  =ystews, sorep
problens  are encomnterat, Ay
LolWered solution of ralin aml ferme
ldoride Las o ceeenish-lauwn enld
thal s peamgrily oreen. The plloof,
i gag STl solution of rutin-Fels
(1:1 needar) iz 230 Whaae 1L1Y s
tute or WIW plinsphate buffer ot oyl
A3 15 taed o diszolve Fhe 0 mg- e
md mtin-Fel'ly, e eolor i a0 clw
ivwn. Mo however, dilute Felly i
aided dopwise to a 10 ng J0b s
solubion ol rolin af this pll, e cob
Hrat hns o greenish east aud then, »
the rapeenteitivn of lvon e
Trwpnes e 1E the leown solutie
is lwatml, the ralop aguin beenmes e
greonisli blnek of & typiend “tronae
disizalopntion, '

Dropwise addition of 19, Hu0, 0
the wulaufered greenish solutivn pm
dured by beating FeCl, ood et 2
ph 28 retuens the solition te a ela:
brown, and foriher odditon bleade
out the eolor, :

If one produces n pure ferrnns e
by hajling ivonr wire in .11 seels-
buiter ar pll 8.5 weler o nitrocen g
mphbere ad then astds o few mig
rutit, an inbeise grecu 15 el
Thiz enbor 15 s ket fainkoal
Black) that s little ns 2 w1
of ratin will bave moe bennsioission
a Yem =pectruphotoncter s, Th
wrvenish Wovk fws suewlot the o
poneanee of Crennate”™ Hseodurtien,

When ferrie chluride 15 wbled 4
quercetin at pIl 5.5 in 0.1 acie
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Tahk 2 Coutaiper vifinldes sl culting adabn for sy gos pavhet ul fourlesn

dilfereel durs wi e wae cuslery.

Averige pli

Lad Therriviion Inktial HRLLS T tmk,
1 Topr M 3.6 a3l Y
3 Typw 1+ T i ERE
3 pe L 5.7 - E) A6
& Tl 2 cat by vhemial Gk St LM L
B Vaish 3 vatbeedivpily e e At adl
K Yok & utmfigel v I 5, b
T Mermichof 6 ppnmukal Innlive EAl 5.d AAal

o= Cormartirl.
Tmtoman s 17 enuivel
Tndiee: AN wie Y
Cgh wige; ZTLE I

¥

3.k -5 =
&FT i |.5-2 i
H
-
%

350 HAE B 11k 1]

=i e e B

ALy Folbewing  zeading wisfem way Sad:

¢ = N disctluraton, vl el

18 = Yellew  wiib [heTewsing brveni=h
[TET

A= Fial pry of tramaend derk wreske
win wiirfaee b Drbe

Gty = Uil stremkines,  inensing ddark
Himle

T = Nitiwealibo alaek  diseobarationn of in

© epenkitte imbeielby

10 = Fxtrenn dideoboratom ) e i black
with grwn tifige ) prodyel o shius oreei.

rosivn putleen For Hee varions lots Tl
to diferont wnonnts of dark diseoloe-
ation. A ovther sibetantintivn of the
pragise fhat the predominaies of Teon
corrosian vver (in ewrtosion 3s the
eause ol dizeolorution is seen iy lut 7
{the werateched Pully  emaonehal et
toiner]. With this type of eunlainer
the cortosion ol irem peedoiminote:,
Wote tlut ull lobs discolured, and the

i cumuarn cuke evoept Lot T owhick b= 4T enamel-

I deereasr was the Teast e lat 7
Fuaen these dotn one mighd weldl ask
it the eonininers were oot the only
Enetar conrerwel b B poehiben ol
dork lisealueption,  Talle 1 opives the
reaitlts sl prckimg mie b of phale al
live diFerent ennueries. Note dt dif-
Grrent Lol wl asparagns bend o
elige the enrmmion puttesn so that
the diseedoration varies =nh=tantially
alibnayel e doitial @01 values o e
sentindly  the saoee. The pll vadues
after stopnge e el ol Hoenseles
arconbing to Wi wore elassival e
vept ol diseulorsd asuasgrus lirie
Fullivige nlaee plL Sk sk vorseald Fall-
i below 36, Tluy abe sl Lhal the
it Wl pll ehange s dicectly re-
Tabed b0 the deeree ol disealaeatim
Thiz vorrelation i2 alao stumw in Fig
4. wlere the pll devrense 35 ploibal
geaimal e avernge disealoeition
g, Lt 1 wlielr does mof appear
tor Call on the curve, = oul of beniim
heapse ol el portericunes i
wlhivh wine oF dwo v ~lwvend inliense
denlmentioa, The reealt @5 that al-
Ul the pIL of tiese spiapdes -
aelvir =Teowal a0 Linthy ehange, they are
wn shtllienl to sigeifeantly  change

5 F1] 3 T i
o
"
o
z ' ]
E NUMBEM DENOTE CaM GOifs - XEE TamLE 2
o
E & —_
=
=]
=
L ] ]
=1
‘é I
= 2 -
w
o
* ;

a

» 30 . 50

, pH DECREASE
Fig. 4. Prervsone of pli of allgreen asparnges Drine durleg sterspe o reluted

to dimeulorrtiou grode.
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the avernge pH reloetion, Tt are k.
fieient to ol the prerage disoche
aion grade,

The role of rotin, Bbwee the o
cotiplores ol dron orv darh inoeoben
it is un attractive poctulate that th
arck liseslortion of canned sspam
gus conaiats at least partivtly of tiee
iron-rnlin complexes.  lHuwever, e
fhough the durk matecinl ix probebl
an iton-tannin cemplex, addilion w
rutiv ibself dues ot ineresse the de
valarntiovu. Hutio is therebfore mot o
linaling  Toetor.  Compansends  athe
than rutin scem to b oore ivolvel
i the cumative merlamsnes of b
volomtion than is rolin itsell. Thes
eontipianents affeet the eurnsion mech-
anism apd thes the oltiomte diseols
ation.

Tuhle § shows the effeel of Fwlin
adidition an the diseclorntion ollnine
in bww Lest packs. :

Talth- 4. Efeet of rutin on diweslon
tion grmle in 211 x 400 contnioern.

Ar.
[TTHC I . TS Av, dis,
Truvk 1 1IHIE ) rhis [ ek
n T} 4 L 0
" s 1 5.4 [
1 HE 4 0.7 L
L] L] 1 34 1L ]
5 (0] I A.43 -l'l.!j

!

It 1= wwre diffleult to substantiay
the cuteluzion that the discolonnies
systens is eonventruted In the Fpg
flowever, test packs ol asperaps
pande over L vears hove showh l:h..!
weparugbs ips have o far grenter toti
deteyr W discolor than do conter w.t,_:
Efect uof water blauch wud aieod
Mynch, Water blaoehing makes &
[atrags e eprr=ive  toward i
that dies stenmg Blaawebiuge, This isp
of corrosion does et result g
eolnred pspaergus. Toble 5 shows liJ
yoaulte of a test ek Lo delermiy
the et of wnler blanshiog i
elemn Blamching.  Sinee 6 was pw
|

' 1

Falte 5. Efeet of Llanel on i‘ul
eploralion grires, :

|
Aav die- 1
<HuTn- ]
Trpe Np-of  tian Tim-conling
baoch  cany  grads nitnrk 1
BLrmnE in ] Wo eivhno contaisg
Waler E1l} 1

Luniaigera heasil;;
elehed :

vioualy determined Hant sutin i o
the linnting Yactor in dizcolorntion, i
i ubvivus that the chugos are inw
extraction wr moditicution of o
nepts whose identities ore not pre
ently Laown. :
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Tabk ¢, Effeet of nldud citvie el vh moplainey reeension and prwlwr*l‘_ !‘_i'!tl.lﬂ".

Cilri- arirl Ll wer
Tock malilmk L ppm) Trtlulr CArEDH
Ny -:.!. Faul inl o mn' Knrmpl Light wich
Tt chicde PRT) pafipr with Brare sbinghing Wideruls rirh
15+ LA rmurrol 11 Naemnl Licht rirk
Fi? 120 mitriv 254 Muafteer it B oAby hing !l!_t_-l_f'!lt,r rtvh

Thr mechanism of artion of rilcic
wis, Citrie aewl ean be ueesd teopee
dwer The severity of brine discolovation
{Swerean Can o, 10907 NOCA,
WS: Pawin et ool U0AT). The it

i Bk meehandam Ior thiz wesnld Iwe ks

lfert of chelating tin, (hos ineronis
the elietrochenieal protostiom of the
e wtopl, A spennd possibility wig it
b (e wbeelation of ieon, e angreit-
i the wmss-petion olinination by lin
of inn fram the eolorel compleses
Abavin of wf., 1961).

Experiments sinee 1035 with the wl-
dithm ol eiteie aeld lave Teew plaed
with & problern knowi by ol worckers
in (el It i neeewsny oo paek
sa a-pormrme That dliseloes TeFors an
whlitive cim he B wn o I Doneliviad.
Mg of the eontenl s dn this test
Aol Flowever,  othor workers
Lace  wctmbilisliend  tlas Jwdnt Loy
mrwsnthle logbt, w0 primary ntorest
san in L meehnnizm of actinon as welk
oo amabvsis of its rehitive advit-
apts ir dlsmdvantames,

Tabhe 6 dvenie steabes the efeet of
L ppun of wldnl eitrie avid ao eoon-
taimer eortoeing,  The asspugpbicn that
iy offeet Bl ritvic peid woull

¥ b Wervsee L anlie
prderliom of frun Iy L i= borne oot
W e inercnsed otell whire eitrie is
adud. Tahle 7 alse hears out Ihis

Talde 5. Fffect of odded rcitele aeid
w twewme (0mto, enbting .

LT Ax AV, dis-
il Ar Tirad- ubuka-
[ Y T ML A, Ln
‘wmb ey f3drd ju.t i prwde
Nouw Kl n &M u

40 9.7 11 510 Q.1
- 1 11 318 o
1t 1.: 11 k1R i

bwlig, pince the loas of vremam in
Wun pwnil ek is clbown o Do low-
smd by citrie addition, Thix loss ol
Beubn momost probully  assoviatod
sl the irrorion of the base steck
Frfertiteately, the Drine e Ho-e
walgiers was hob malvesl for L or
v [loweser, ol theee fuctors that
wwanpay vitrie  addition fhizher
s, bower 10 ol greter eteld
o woaliy pseneintel wilh @ prealer
wdie podection of irom by tin, aod

fhus 2 oeeree Tasavble Ginsima eatio

Flw v of eitrie might be e #n-
ceanrmridug ib i were wet fir the faet
that s solbeming o e n-paragnes
aeeurs | Talde ). The nepircis ol
sl st clapee i Bacor CTalde 25

Talds N, Trimogular tasle bedn to
axeerlnin efToel of il eilrie nebl,

hTT
T AmnEers
a1 il WLttt
atidsal W, el nan biffee-
1ot Tastrrs L3I

[ LTLITL I ]
LERTSTT R
Al HD
Al | Lk
(IR T L )
thaual 30

A BT T Y )
oLt mE

At the 0%e months' exuminntion, @z
s Erean st wchich D0 ppa
tof tutal ent enmtentsh oo eitrie lud
bt sk vunhd Dwe sepraitead by
hvenr Frvin esmss ta wlhiel 36 Tl not
Teenr it s e diFerene: was
et ety wimereptalde, how-
e Beveral of Gl Weters stateld a
preference For the eans with added
vitrie deeid.

The duta presented lave Jel to a
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THE EFFECTS OF METALLIC SALTS ON THE
HISTOLOGY AND FUNCTIONING OF THE RAT TESTIS

M. J. HOEY
Depariment of Anatomy, University of Liverpool
{(Received VOl Felruary 1960}

Summary. A serics of experiments was carricd cat to derermine e
cffect of five metals on the Listoliney and luncdoning of the wstis ancd
epididymis in rats. The miciaks (siver, copper, tn, nichel and cobudt;
were administered sulcutancously ws agueous salts in a single dusie or
as daily injections from 1 10 30 duys; the testes were then sabjected
to normal histologicsl exenunation and dark ground microscopry, and
to radiography following intru-atterial infection of Micropaque in ope
experiment.

All five mnetals produced acute and chyonic ehanges in the histology
of the testis and intelered, o some degree, wildy spermatogenests, All
tissues showed improvement fullowing the initial injection, cvenin spite of
continued daily injections. 'Lhe individual results are described inodeail.

The effecis and possible medes ol action of these mctals are discitssed
and controsted with cadmium. It would appear thay all the weeals
investigated setin a difivrent way from cadminmny, and may i Lt limdt
their own action by preciphlating prowing in the meminana propria,
thus waaking it impermcille 1o furcther metallic jons, 1t is passille dhat
the action ol (e metals on the cpididyrsis varied from that on the testis,
and the damage produced in the epididy mis and ductudi ellerentes shows
less tendency 1o recuver.

INTRODUCTION

Stnee Pafizek Arst investigated the effects of cadmiem on the histelogy aed
lunctioning of the tesits in 1936, much work hus been done on the various
diguls ul its action by Pafizek and otlwers,

KeLatively littde work las been published on nwetals with a similar chemical
Attivity 1 cadmium in their action on the wstis, Kamboj & Rar {1%]) in.
vestigated a larwe number of mctallic wd mre gurth salis, and some aspeets
bive been revorded of tae eifivts of lithinm {Alackad, Swan & Aitken, 149493
and selenimm [ Aackiva, Usuneonari & Kurematsn, 163,

It would apprear necessary, terckne, 1 make o thuroush investigation of
he action of metallic salty, choscly related w cadiizm in e Perlodie Tabile,
On testicular and associated tisanes, and fpermatogenesis. I the present work
silver, copper, tin, nichel and cobudt salis are investigutat,
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MATERINLS AND METHODS

Male afhine vats, seleeted ar vandom, were used, They were hauseg und
whrmtical conditions for the durttien of the cxperizpents, and killeg hy mﬂ“
of an overdow of chilorodinn, ks

The Lestex were semoved at death and fixed in Bouin's solution {1
otherwise indicated in e deseription of 1he expreranents}, Serial sectinn, hft?\
upper il of the testis, the rewe restis, ductuli cfferenics, ducrux defrreny JHI,T
the head and Doty of 1he rpicdichyinis weee prepared and stained by tnean, of
iron Lacmitasylin and eosin. Unsearined sections wrre itlo prepared o Pering;
of dark ground micruscopy,

Agueous solutions of the sali of five metals, namcly silver nitrate, COPDrE )
phate, nickel sulphate, colidt chiloride and stanacos chiloride WCER atfminiu..~1-..,:
by aubcutneous injeetion, the duse being 0-01 nrmole ke hedy weiglhy .‘u-n:-
variation or additdon 0 this procedure will be described wit: the “‘I"\':ull't
CxpEriment,

The Filaving eaperiments were performed :

{b} Tive rats weighing from 160 10 170 g were wsed, Fach rat vy injern-d
according tooseighe, with a difleeent metil, The rats were then killed 15§,/ .mi-..-
injertion and the westes renteved and treated as above,

‘2) Five greups of ratz, with fonr rats in each group, weighing fiom 129 ,,,
20 g were given daily injections of oae metal, A pae from earh group .,
killed a0 2, 10, 21 el 300 dlays, tespeetively, after the firt injection,

{3% Five groups of 1ats, three tas in cach grouyy, weighing from 206 1 07,
&, were given a single injection of one metal. A rat from vach group was kifl, g
4, 8 and 12 days ofter injection respectively,

{4} Five groups of three rats, weighing lrom 140 to 315 g, were given oy
daily infections of one metal. .\ vat irwn each group was killed the day afie
tgjections ecased, then one on the 1ith and one on the 8th day.

13} Five rats, weiehing from 120 to 136 g, wert injected with one of (|
metals. Twenty-lour howss later each rat was anacsthetized, the thoracic Eaan
was opened o expose the tharacic anrta, and 23 mi of Micrepaque {Damaney
& Co.} were injecteed inwo the zerta, which was then ligated, The testrs were
removed and N-raved, wsing Kedah RS 5 plates.

Tubulae dismeters weve calenlated as the riean of the shorter diameter of o
raadem saniple of not tess than fifty tubutes,

RESULTS

At the outser of the experiments it was Jound that there was uniformity e
resuits and the sequeniial ehanees observed detnonstrated A Progrossivie serir,
1t was, therefore, considered HnReLessary 1o repeat the experiments using more
animals,

Every ser of experinients produced chinges in the testis and adnexa, To the
paked e thie testes appeared normal in size and colour as regarcs the fisar
itielf, but I perucinia was more or less marked in all cases, and those speciinens
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exhibiting prenounced hyperaemia frequently hid sniall punctase haemorihages
in the fatty body.

The various histolagical ehanges will be deserilyed in detatl and e tadivid
rcsulis will then be related to these chiamees.

ACUTE CIANLGES

These were manilest in Experiment 1.

The maost marked chungr is shrinkage of Wi tubnles, paticularly dhe mone
ceoprally placed anes {mvan diameter = 1649 4, w0 give wide spaces betwe e
the tubules s which die isoluted dnterstitial tssoe i Gand, The periplerl
whules retain their noonal dinmeter fmeun divseter = 1943 1., and though
the depth of these normal tubudes vivies Hom ene to Bur, the arca is generally
uniform around the wesiis (PL 1, Fig. 15,

Eosinophilic ocdema fuid is slwavs preseut in the spaces and is most marked
in the peripheral area, ‘Fhere is a great increase in the lymphatic drinage, all
the vessels being grossly enlurged, and in some eases they contsin the break-
down products of baemoglobin, Similarly (here & hyperaemic with marked
mgorgement of the intercubular capillaies, and of the tesicular veins
particularly,

Within the tbules the damage varies in extent, being most marked in the
tentral tubules. Many of these are grossly shrunken {to as litde as 14 4 in
dizmeter) and have their central lumen enticely obliterated, whilst the whbular
tisye s darkly stained and the cebis ne longer well ditferentiated, Geadation
of damage from this to normal occurs and in suine tubules, commonly the
eentril ones, growps of cells undergoing niitosts wre visble (P11, Fie, 2,

The interstitial tissue shows considerably Fess dumage thaen tie tubules at this
age, I is normal in amount ard may be quile normal stroctarally, Where
dainage ducs oceur the nuclo of e Levdix cefls show thickening of the nuclear
Bembrane and clumping of die cluomatin aml, when present, the damage
b2curs throughout the whole s (910 1, Fig, 3,

Spermatogenesis does not appear i be adftcted, apart lrom increased nuclear

suphilia ol spermatogonta and Seetulicells. The fovmned speriacosua, iowever,
frc:{uentlj.r show soparietion of the Liead and soone @wilwles have a ving of sailless,
Frknatic sperm heads acound 1he lumen, The condition of the APCTTIRLIIOZOA in
the epididymis varies [rom noermal to quite dewveneraed.

Lhe ductuti elferetites show marked dLammge, with considerable cpithelial
Proliferation, and areas of gomplere blockage, This ean be scen 1w prnduce
Wane enlargenent of the proxinal doctuti and ol the rew testis (PL 1, Fig. 41,

Clanges in the epididymis vary from negligible o manked, pacticularly in
he head of the epidilymis whicl vy contain shrunhen and distoried tubules
Showing patchy seeretury activiey (1L L, Fig D).

Experimens 1
This showed the acute changes oceurring 18 hr after o single injeetion.
Silier. This will Ly tuken as tine stdacd uwetsl for compirison with other
fetals, Silver, in fact, produced marked damage to wdl the tsues: oven the
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petipheral whudes were affeciced, and some central tubules had completel;.
disimegrated, leaving a space ringed hy interstitial vissur, which als sh
damage, There was very marked defurmation of the tuhules in the head of the
epidichianis, whose epithelial cells appear swollen because of the tuby)
shrinkagc.

Copper. Copper shows (e same range of damage Tnzt tor-a besser degree, ane 5
pormal peripheral hand, e wintles deep, remains. The head of the cpiciddy.
mis is relatively normal, apurt from the secretory activity. This metal G-y
mpermatogenic damage of the nature described alwae in the central thind o
thee 35S, _

Tim, Tin resembics silver closely, but ecllulae dilferentistion iy retuines
Interstilial tissue damage §s vreater than with copper, Epididymal dam,..,
vesetnbles copper, but the spermutozoa here are warkvdly degeneratn,

Nickel, This resembbes silver withent the interstitial damage. Tiere is B e
elrinkage of the cpididymal tnbules Lot their rerolar shape is retained, 77,
spermatozca in the epididymiiz are completely depencrated,

Coball, Cobalt has n effect on tiw interstitial tissue but the defarmatinn o
the epididvinal tubules resemibles silver. Spermatogenesis is as active az wig,
stbver, bt abnormal heads are moce predominint,

Dark ground microscopy in all cases shows dhae the metal is present in ¢,
interstitiad nssue, tie homina ol all the tulules fin the spermatozoa), somerigng
it the $isine of the peripheral tabules, and in the spermatazoal contents of i,
epididvmis. Occasionally it occurs in the tunica albuginea. Copper octurs jn
smaller quantitics than silver, as does nickel. Tin is present in similar ameunts
1o sifver, and cobalt is intermediate between the two groups.

ir

il

CIRONIC CHANGES

These were scer in Fxperiments 2, 3 and 4, In most cases the predominan
tendency is for the tissucs rither to recover or tn deteriorate, but both processes
may occur in 1ie same testis: some luboles regaining a normal appearinee
whilst neighbouzing tubniles degenerate completely.

In i process of recovery ahe normal tubulat size is regained and eell
differentiation bhecamws complete. The lymphotic drainage resumes normg)
propertiuns, but it is of interest that, even when the celivlar appearance is
normal, oedema fluid is still to be found, particularly between the periphreal
tubules, Al:g, the recovery ol testienlar siructure does net necessarily dennie
a return 0 normal spormatamenesis and vice versa (see below),

Twe distinet wpes of degenenion acear, The more severe type s an ex-
tension of i acnte chaezes, The tobules heeome mere shrunken (to as linl
at %6 g in diameters and darkly staining, individual spermatogenic et rpes
Lecomiing indistingnislulbde, the toelei of pimary spermatocytes undergoing
karyarbaesis and the nucket st oy el types, apart from Serioli eclls, showing
karvolysis, Firadiv, 1 more or fess homeogenous mass resuits, which is wlinsteiv
alserhed nr disappears, leaving a space ringed by interstndal tessue. This wonh!
appeat ¥ 1w s slowrer semsion of the tubular disappearance seen in the acuir
chances TTL 1, Vi £,
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The lew severe degencration appeurs to start with sinale ar muhiple vacio-
Iation in the tubular tissucs, due to isolated death oF prisary spermanseyles ve
of Sertoli cell muclei (EL 1, Fig. 7} The damage progresses to i stage at which
there-is fragmentation of tubular content VL 2, Fig 8). This effect agpears oo
be produced by the disintegrativn of the Seniodi cell cytoplsm, The Sereeli coll
nuchd appear swolten and granular and, in places, can be seen beinyg exgruded
threpgh the membrana propria, ofien in lege numbers (PL 2, Fhe 9, 'The
remaining cells in the seminiferous tubules are normal, and groups of tem
can be seen to underge mitosis.

The spermatozeoa, lying in the whbular lomina in this last group ane vsuadly
s> markedly damaged s to be a homogenons mass, Prknatic sporm heads are
secn in some tubules, commondy ringine e lumen, and devoid of wils, Normat
sperm heads, again tailless, eocur, lving rudidiv in the tubulur tssae.

Full recovery of the dioct systems seldow cocurs, In alinosg all cises the
durtuli effercaiics show marked dumare, amounting w Lblockage of the duce
lumen. This can lead 1o very marked dilaation of dee rete wstis and proxunal
ductuli, and collapse of e distal ductudi, The Lead and hudy of the epididymis
show a more marked akility o ceeover, necrnsis hore Being rore,

As with Experiincnt 1, the results ol the folivwing experinwnts will be des-
eribed with silver as the standurd mctal, The resolts of dark ground micteicopy
wili be noted after each experiment.

Experiment 2 .

This cxperimertl is an attempt to determine the sequence of events occurving
when the 1c5tis is cxposed to metal vver a prelonged period, in this case 30 days,

Sifoer, After ¥ days the chanmes are similine to those in the route experiment,
A band of peripheral tubules (some four to e teboles deepd wppears normal
but the central whules are shrunken (mean divmeter [9-12 p° and some show a
slight degree of fragmentation of tisue, bovween well diflerentinied cclls
Mitotic figures occur throughaut the testis, There is some folding of the mem-
branz propria of tubules witli hoth apparcat and real extrusion ol tubular
tontents (P12, Fig. 100, Normal and pyknotic sperm heads are presene and e
interstitial tissue shows sume datnaee, most marked in conaral areas, The rere
trsiis shows marked dilation nesulting frow necreosis and bleckoge of the ducoubi
tilerentes, One tubule in the Lead of the epididyvmis is blocked by necrosis.

At 1D dayy, tuprovement bas oceurred anel the tibalar dizmeter is inereased
{to a mean diamicter of 19-11 g, whilst the dimage wo the interseitial tissue is
bexs marked, Liktle chanze has ocewrred da the duct svstem, Spernnatozoal lieads

+ e Jegs numerons in Lhe seminiferous tubules and the majorite are pyknotic,

At 21 davs, the wbalar diamewr s pornat ot waoy tubulbes show frag-
mentation aud most of these conbain ma sporiuioros, Spawees indicating oibudar
disintegration are present. Tle lew tubules wihich appear normwl contain
Prknotic heads mround  theie fomioe Uhe oerstioal tissue @5 poemal, b
Gudema Iluid i present in large amounts. The epididynial epitheliom has

teaks in is continuity, Dut otheowse the duet system sluss Tittle cluange,

By 30 days nurthal spermatogencsis luy bern resumed by many tubules,
The cellular structure of the wbules is alinost normal. The ducwli ciferentes
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have recovered to a normal appearanee except for a smail area very close ¢

the wstiz. Lymphatic dilnasen s diminished afthough not yet of nOTMA)

dernensions, _

Copder. In the caxly stages, eopper Is more destructive than silver, There g
1o evickener of spermiogenesis, and impravemens is less rapid and eXtensive
than with silver, Speniniogencsis improves although it hias not fally TeCOvers
in 7047 of wlriles by 30 days, Neerosis of the doctudi cfferentes pervists, Cansing
grosa didation of the rete testis,

Tia. This procluces a more severe chironic damage very rapidly, and sperm;,.
gencsis s almost suppressed in the early stages. Necrosis ocenes in the Ly,
of the cprdidymis and the ductuli, and lencocytic, infliltration occurs betwery
the wubules, The ductali eflerentes contatn ovdema Moid {PL 2, Fig, 114, 1,
30 days all cubules display sivrmal spermatogenesis up toand including norg,|
SPermatozo.

MNiked, Nickel predoces much less testicular damage in the carly stames 4,
silver, but the elect on spermatogencsis is similor. The eflect on the diyy
systems resembles tin, Damage 1o interstidal tsswe and the hody of the epidids.
miy increases whilst testicular recovery is occurring, znd finally full spermag.
genests i resumed while the ductl remain neerotic,

Cabaft, Cohalt produces a complete range of chronic damage early, qny
speriniogenesis is almost completely snppressed, The interstitial tisste is dar.
aged and fragmented in places, Neorosis s present only in the ductuli, Sqme
improvement occurs but the necresis in the doet system inereases, and ae 7
days there i still shrinikage of tubules in the central third of the testis and sperimis.
genesis is endy prosent in 48%, of tubules.

Dark ground ihicrescopy shows a similar appearance with all metale, Tiye
metal secwrs in the interstitial tissue, and in the speemaweoa in the wbulyr
lumina anc cpididymis, in alingst all cases, It s also marked in the blood 2ng
lymphiatic vessels. Tt spreads inte the membrana propria, the tunica alluginea
and the epklidymal epithiclinm and mav be cleared out of these latter rissues,
Where fragmentation ks occurring, in the seminiferous tubudes, the meral lines
the tissue =paces, so appearing to be present in the mbuelar vssues. A constant
feature al 21 days is e appoarent swelling of the membrana propria which
aliliough showing Lictle metal appeares as aowide shadow (0L 2, Tigs. 12 and 131,

Experiment 3

This was designed to determine the extent of recovery over a period following
a sinzle injection,

Siteer. At 4 dave, the damage present is much [ess than at any stage in
Ex]}r.-rinwn: 2. Smadl arveas of fragmentation oocer in a fesy contral tubnles, and
narmal spenmiogemuesis s oecurring in G0, of tabules, althoush some pviontic
heads are being proddoced, Theee is very marked dilation of the lyniphatis,
Cand oedema fuid Bopresent in Loge quantities. Profiferaden of the dugtuli
elferentes has occurred and the epididyma? spermatacoa show degeneration,

At 8 days, some of the tesucnlar wilmles shaw severe chironie damage and
ethers have patclirs of damaged tissoe, The ocdema (ukd is diminished aod
the lvmphatics are therelvre nat as thlated. Spenntegenesis has decreased.
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being present in only 2437 of tubules, and a greurer propartion of pyknotic
heady i present, The ducwli efferentes show wecrosis.

At 12 days, mild cligonic damage porsises and ocdema fuid is sell I
promninent. Spermiogenesis is sl suppressed, occurnng fn 62" of tuhules and
only the peripheral tubules show nurmal activity, Pyknotic sperm beads zre
i dee majority. The interstitial tissue is nornd, Necroshs persists in the duculi
with resultant proximal swelling, The cpididymis is norigal,

Capper. This produces much more severe chromie duntige than silver, and
aormal spermniogencsis occws in ondy 307, of thules. Necrosis extends ineeo the
head of the epididyimis as well us the ducli. biaprovement in wsticular desue
occurs, bt there is only a 10°7 improvement in SPUTNLGERTcis, wund noorosis
perxisis in the duet system, '

Tin, Initizlly this resembles copper but SPEFIIONCIE SIS TECOVETs T o ereiter
extent. Nerrosis persists in the duetuli and the vpritisehiad colls o the epididymis
are interrupted, Finally, however, the cemiead tubuics do nor yecover full
spermiogcnesis.

Aickel, Nickel closely resvmbses silver but spermiegeness s more sovercly
affected in the ecarly stages, being present in only 167, of wbules, and the
condition of the tissucs rogresses until speriogenesis bus virally ceased
{45}, Some Tecovery occurs finally, but spermiusencsis remains very limited,

Cobait, Inivially cobalt resembles silver, but necresis in the ductuli efferentes
becomes marked, Spermiogenic wetivity remains normai thrauehogt,

Dark ground microscopy shiows thar the metals ae jresent in the sime
fituations as in Lxperinent 1, Coapper is present in smaller quantities than the
ﬂthcr_mntals. Aty and 10 days the amount at metal present appears w inerense,

Experiment 4

This cxperiment shaws the exiont of damage and recovery of tissue atter a
short course of injections.

Sifver. At 4 days the histology is neatly siormal. Spermiogricsis is occutring
inall tubules Lut many pykuotic beads wre present. There s slight interstizial
damage and necrosis oecurs in the ductuli cilerentes.

At 8 clays, the overuli picture has regressed, with marked degeneration of the
tentral tubules and tissue breakdown in the others, The smount al oedennn
liuid has increased. Spermiogenesis enly wccars in the outermose tuinles.
Interstitial damage has increised, and in the duet SYSLCI Neerosis s mnore pro-
Mounced and the epididymad epitlchium is broken dows, .

By 12 days recovery lins taken place and the picture resembles that at 4 davs,
permiogencsis is mure active ccutrally, and is nermal ar dig periphery.
Necrosis persists in the ductuli, and tharitre o the cpididymis is uachunzged.
Capger. Copper produces, ar 4 days, some mild clivonic damage e tbular
Wisues and spermiogenesis is mauch reduced, Meerosis oeeurs in the ductl]
elferentes. The cpididymal spermitozoa are almost complerely degenerated,
Again regression oceurs, bringing SPernLofenests ta o suadstil ar 8 davs, and
the final picture, althoegh showing some improvement, is mainly sne of mikd
cthronje damage,

Tin. Initially this rescmbies eopper but, althougl sore (ubales FOEICSS, Wany

052



—— ——

468 M. J. Hoey

show a rapid binprovement; spermiogenesis is quite active by B days, and finall,
B almoet norinal (%97 | of tubmles) althougls some prknotic heads are presen in
a few tuhules. The final picture shows very marked hyperaemia and pp,,
ditation of the lymphatics, althoweh the tissucs show only mild damage,

Nickel. Nickel lias a similar effiet so silver, but the sapprension of Spermip.
genwesis is far less than with other metalz, Necrosis of ductuli is PrOgTessive ;.
with other metals, but the testicular tissue and spermatogenesis are virtuall,
poreal by 12 days. '

Cobnlt. This produces only mild testicular damage initially, and $perMlingen;;
activity is good, about hall the formed spermatozoa being normal, Hyperaemi,
is marked, as with 1in, Some intersuiial damape occurs 2nd the ductyl; iy
recrosis. Regression ocowrs which is not much improved by 12 days, althongh,
spermdogencesis refarns almiost to normal, '

Dark ground nucroscopy showy the vsual variation in distribution within 1),
tissiies. Uhnce agnin copper is present in less quantity, and at the intermediig,
stage in the tesubls there 33 an ncrease in the amount of metal present in gl
tissues,

Experiment 5

The results of this experiment are shown in- Plate 3.

Sidver, This shows clvarly the gross enlargement of the lymphatic channels,
and the hyperacinia keading to hacmorrhages into the fatiy body. The veee)
displayed in the teetis itself are malnky venous.

Copper. Arterial enlargecment in the tesris is more proncunced and the Ivin-
phavie drainage is much less marked than with sibver. Hacmuerrhages are sy
amil scanty,

7in. Tin combines the properties of botl previous metals In its effect. Areerics,
veins and vmphatics are ati prominent, but hucmorrhages are not as marked
ax with silver,

Adekel, Nickel has a similar but less pronounced effect than tin.

Cobalt. Cobiall is notable for 1he numerows small haemorrhages thraughnn
the fatty body, although the waticular vessels are not unduly prominem,
Lymphatic channels are agiin much enlarged.

Silver, tin and cobalt shrav the greutest enlurgement of lymphatic channcls
draining the testis,

DISCLUSSION

Ahhough the Listological chanees produced by die merals under investigation
arce basicall simila tithese produced e cadmium (Pafizek, 1957), they occar
trr a uch lesser degree, and none of these metals produced wltimate necinsis
and deith of the weseienbir tisage,

The histological chanaes in the seminiferons tubules differ from those pru-
duced by cadniiem, B the matare rag, in the degree of slivinkage which cecurs.
M five mwerals prodoee maked shrinkage aF some wboles, The fact
neighbouting wbules remain rormad exeludes the possibility ol an artefact. The
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oncentration of all salis used wia similar 16 that of cadmivm as used by
L Padizek; therchare it wortkd gppuar Hut o straghilrwand osnatic phienamendsn
& wnlikely, but the mode of action could possibly be a mauilestation of a
i Denan equilibricm acress the membrana propria, the wembrana being mure
wlective o certain ions, This implies that cadnium may pass across the

membrane more readily than the atier meals,
Another possiliality is that the wetals wsed pregipitate pioteing, in the meo-
| brana propria, moze casily than docs codmiuin, s causing a change i i
o peemeability and achicving their effect by virtue of dubvdrating contens of the
l seminiferous tnhules, whilst cadinium may exert a selective toxiciiy onsperimaty-
genic cells after passing readily through thie wmemlian, propuin, The cuncen-
tration of metal in thie membrana propria evident in dark mroamld ihinination,
twgether with the swelling appacent in the bier siores o Expreriment 2, wonld

. imply a particudur involvement al the membrat.
Both cadmiwm and other metads prolalily damag vascular cudutheliam
| within thie testis, so explaining the increase in inserstitial tid, sume of which

- miy be contribited from foid within the scanimferous whboles o the cise of

:' _ the metals other than cadmium: the chanees in vasculurity and lwnphatic

| drainzpe are a logical conscquence of this, to remoee e exeess intessticial Buid

' The acute elianges in these exprriments would seen w0 be Lreely doe wotas

' I mechanist, prodecing little chanee in the colivlar appearanee of the westicular
T listee 2pare from the wcdena.

] The more prolonged ellvct of metal administration s interesting in that it

4 ' roduces unmistakable damage 1w the Sertoli cells, Since these cells are prodably

| e responkible for passivg nutrition from the membrana propria to the warring

Spermatozoa, it is logical thar they shoudd be the first cells w be expued w the

- metal, and would explain wihv e speriatozon, but not the speninategenic

| L fi:"aﬂ, take up the metal s readibv, This fuct, together wathe the Beeasdown aud

Fl

ppearance of the Sertoli cell evtopling, is particoiarly woticealle wsder dauk

) fronnd iluminaton, ticir position in e whuies heinr outlived by the mewal

L (M. 1, Fig, 127, Tt 33 at this stage of Sertoli eell destrnetian that the nweatbrana

propria appears to swell, suit is finsible 16 hypothesize that the histohegical

Thprovement comamoily scen in the st stuge of Exporiment 2 may be brouehy

I about by the resulting bupermenbilite ol the membran taothe netsh soallowing

fur recovery aned tegeneration ol tiv Scital eells, Blwee the recuveny nocns in
pite of continued iujectiong it is abyious tint some resislance oegus.

A notable feature of all thee metals used is their inability w produce ireever

[ Yitde damage ta the lesticular Gssue, Wheveas with cadmium e seainiterous

) tbuiles are complutely destroved by asingle infection, and the interstitisl tissue

My shuws sigas ol recovery aller 20 days, recovery, o a groter or lesser extenl,

' ] rurred with all the metals vsed. However, the degroe of damare amd recovery

with the individual metels varics comsideraldy. Widhout donbt the pstal

L Praducing tie snese Eusting dimage to buth tissues aod spermatogenesiz, juadl
thy experimaents prriurmed, i3 copper. Silver produces relatively mibd danwage,
i and although recovery is not complete in any experiment, it occurs 1o a cotis
1, iiderable degree. Tin and pickel, in general, allow of a good degree of recovery
n all cases, desplie profound inital damage vesulting fone tin, aml cobalt

r “r
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.
o prodinees long-tere datnage e Doth tissurs and spermatogenesis, whilst recovery
Vo afier it is generally gool in shoet-term experiments. 1t is difficult 1 poshsiate
: oy reason for the vaviey of effeets found with these five metais; their pIf,
) mulecular size and valeney are simitar and theecfpre do nol appear immediately
w have any particular signitirance, so (hele ultimate aclion in the cells g

. presutnalily be & purely chewical one :
W hilst the testicalar diutiage is somewhat vadable, the damage to the duew);
- - efferentes and epidishymis seems to be more consistent. 1t may be poted 1hy
_ ' the epididymis apprars fairly resistand ta slamage, cven when dark growy|
b ilamination shiows the presence of metal at the base of e epithelial ecl
Coppor is the only metal eonsistently cawing some necersis of the heard of 1,
rpidid}‘l'lﬁﬂ-—- the athers prodices prolilereoen anedl bilockage of the doctuli onby,
- One significant fact i that in Experiment o, after @ short conrse ol injectinm,
| the subsegment danage w the whole oDhe duct system appears o he progressiye

to a greater or lesser degre,

The quertion row avises a8 to the mode of action of 1be metals on the duy
i systemn, Gunn, Goudd & Awdersun {1963; provedl that cadmium exerts jry
! overall cflect in e wrritory of distribution of’ the superior epididymal brand ],
of the westirnlar arwery, and by wav of the lacter itsell The Faet that oo damagse
oeritrs to e body or tail of the epididymis afier adminiseration of cadmium i
. confirmative, The action of the metals investizated here s most profound on
e the ducmli cfferentes. Their effiet on the hiead of the epididymis, and w
lesser extent on the body, would imply tat iCa vascular facior is involved g is
not as spoecilic as for cadimiem, The regenerative processes of the tluct system
are much slower than these of the spermuatogenic tissue, however, presumhly

owing to its normally lewer mitotic rate.
IR It is atsu possible that another reatte of access ol metal to the cpididymal tissne
! exists, Siticr the spermatozoa very rapidly take up the metals In large amouncs,
4 it is Feasible that sene absorpon of metal from the spermatozoa by the cpithe-
: * fial eells of epiclidvmis may take place, This being the case it is loical ta suppos:
i’ that the dus wli cfferentes woukd, thendore, absorh the greatest proportion of
|. b motal and so sestain the greatest damage. :
The acute experiment produces a dilterent efect on the head of the cpididy-
. mis, namely asevere sheinkage of the mimles seen with cobalt and slver. Tlis
i damage, wlhich deoes ot occur i the initial segwnent, his disappearcd by the
T #th duv, as scen in Experiment 3. This is of interese in view of the special
o histochernicul propertics of this arca [ Nicander, 1957
i The epididymal =permatnem st i m=reat concentration of metal in thew
- under dark eround miciecopy, from the st day afier injection. This metal
. rontent mmst, therefere, Live been alsoibed in some other way than by con-
' wibution b the meroli cells, sinee the 1ime twken for passage of spermatoro
fiom the weminifierous wbttdes amemtats tooan deast 4 days Odluemillan & Harrison,
- 1953,
. OFf the metals investivated here siheer, nickel and eobalt {as aqueous saltsd
i were investigatrd by Ramboj & Ear 1961 whe administered a single sub-
i catanents injection to rats. They failed to notice any histological change in
tretis or epididymis by this roure of ddministration at 2 or 7 days. This is nnt
i .
i
L.
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in agreement with the results ubrained here, sinee epuite profuned Lhisnges were
vhtained between | and & chays,
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97. THE ABSORPTION AND EXCRETION
OF ‘MINOR' ELEMENTS BY MAN

2. COBALT, NICKEL, TIN AND MANGANESE

By ROHEMAN LESLIE KEXT ann
HOHERT ALEXANLDEE MoCANCE

 Fron the Degiesiduent of Wedicine, Coambradye
{Rerrived 300 Fuly T9 1)

v o previous prper Kenl & Mednec (1] descrilel e cesulls of ihwir work
1% khw: ulmurptinn annl eseretion of A, A, L 1L aoed ¥, The experimeits gow
b I dhesepidned binve heen eocvied onel in o similor wae, As Iefore, tha aubjeela
hayer dwway eilher pativnts e normal pecsons ol e wome spedrochensical
sppmrat e ek iyt deal eehnigue Laye e used, The previews article suuld
b eetmnpbled Tor Bafrmation abonl the woady el mcetiods ;o GaL deseription of
ths heeramad wnbisets cond o Lhe maetnhodic urgiamntiog i beenggiven by Melamee
& Wildeawrsog | L

. oduaft

Beetrnned | 10261 aenl hin eo-woekers shownb that Nj and Coowere present ie
sH wapnpben of welide soil collectead Teowe Kiropan sz vivws, Thi'y silesy toannd
thows efonents in ploots nocd inaey T il mammadion organs | Beetrasl &
MWarhrhoend, 195 Bertrand & Mokengnalz, 10250 Wohlwill { 50T sepocted
that resithee Ni nor Co wi alsorbaed Teom the eat, bt this et e been doe
Lia Iﬂ.llllj' ||nulll,-;"i.n. lear ll*m'lll'pi bt Tn Doewesn e banrmnped e tisel hj.' ut heis |.‘1[J'-H'-'|Il‘l']lil+
V272 Rivgesen, 1ML Tl Gaeidity with which “omast? dlisesse i sheep can b
wtanad by a Coolrench [ Askew & Dison, 1006 Wunsaly, TWAT [ ooed Lhe cose with

wehied judyeyi buwemin enae bee prowluced by Lthe oraladministritan of Un {Jmdumt,

BE] e execllont procls thd at oy e sl quantities st be absoched,
I U baw ciee been adesorbiel oe bas boen given paventeradly, the litevature
Miggenly Lhit it s esereted paely by Vhe Kiloey ol partly day tlee intestine
urvl thagt e porrdes deepreads o B extent upwm e naare ol the sompound
aid upon Low it Daw been adininisterad, Unteesteines | P for cxamph,
Bisbiend thiad edivabenst € wns wenee eapislly olinsinaded e teisabent Coo Simesen
DR cevovered in Che nrine of the next 20 0e, 802, of the Coowhich be huld
injeeteed a (U COINTE [0 mabentinenusly into rablits, Flis conpoumd was
#xvedond wnehasipe ] by dhe Kooy, Masclarpe & Previlo| HEH |, who ndreinisteeed
£, Lo grminenepivs by the sone ste, reenvered Tron She ueine dwriage the
filiwing 10 daes dess ko Dadd e ity iojreted. Le Gald |1 injuerted
20mye, e CoCl, imramneaenlaly inlo & neoe und reivere]d s o of the salt
i U orine within the next 18 hee He reeoverad ool snadler quantity
241 mg.y Trom anather padient who was s dinbetie. Unfort analely the Taeves
Wizne fok e xanginef -

Fhee presenee of Co o bile waso demonst pdeed Junne ese by St | 1R8] This
win pl e fiennecd by Maseherpa { FE27), bob Lo bien substantiated by Cagjolie
[ nter intravenous adminiztration of e eldoride.

Thes silijeet of the present experiment was a make hospital paticnd sefering
fremrs earcinomia of the stomach, His kidbeys were funetioning nermally amd hoe

' { 877 )
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did not vomit during the stacion.  Kxeluding the proliminney and after periods
the exprerimcnt Jasted 2 wooka, Bring the first, which served an tha sonted,
the putivak war given o weinheal diet, aml urine wml Tews were eollovied 1
titatively, Bucing the 2nd wook Uie diet was repeactid in nvery possihide resgeect
avied urine anmd faocees wore cotloctud as Tefore, Ty 3 of Lhe 7 duwys of Eln: 2o werk
ColCly waw ifoeted tntvavennesly and in all 1. of G woee wilimindsbersd in
thiv way. The mine and Ficevs of hoth weeks were Al Tor o, bl sud the
foodt, The vesnles wre pmiven in Talido |, The 15t week'™ data, show Thit i fonnl

Talde 1. The wetisbedinm of el

rinn
L TTTY TN PR | U exervlol, mig. - 1% an
Ty el L, w i
Werk . 1 ¥ Frrum sl 1erinl
¥ " ity 11 195 I?
? [}] LT | 1-54 4-1 a7
Faogwn of 2 owor | I: L "3l LLL T

muost have contnined spuprrveinbbe gt of Cocaed 1t naly 179 of it pitanl
threavgh the Ridvex into the weioe. During Che week in which Uhe infeidions wern
piven there was e fenetobi inerese in 4 he urittngy exerelions niud someh smalber
inerease o the Goeenl exereliom, Assvrine Che % [l Iy bl by ko b Tawem
e ko in Boll weeks, (he qealia Al that of e 123 g, which wrpns inpirsdil
introvenatsde 250 were exemael i o week, 71 "ol i amemt by tlae Lisdep-y,
Thix zingle experiment sontivaes i Tl catline (e resalla ol prcvime wiarkers
oft il ot ot Las 4 La¥ [ 1927 | wn e, 1 wrpngeals A o Lhe ol ja dhie modn
ehannd of cxeretion for e Uy in ol luels, prrolealdy Duesinse relatively
itthe ix aliasclanl. O %0 las copided |l Vissities, henwewcer, 00 inadieatis thet tae
procesaes of elimimion are very slow . and 1that, the Eirloe:y in the oepary ehictly
resporrible, b e mmie mn whivh e 09 was varereled e presend penigft s dilbey
froan thswes o o & Glrvendnere 10| Lowher wbidnist ened mdfoaed iy U b Lwe
rats anad Toweiel 1h W e 4 e Leed ybrscperilomeally indo one animed
wad excecled within 4 dhays, This Fupicl eliminmtion may ke peendiar o L o,

Nirdel

The wevarrence amd distribotion o Xi i soil, platils il s homan aned
amimal orgmoe was studiod by Bertraned ad his Gellow workers [ art el &
Machehoal, 19230 10260 Becteand, 1926, They Tovnd thal Niowmd Co bl
#lmitar distriliad fons i vature, It U animals endod te conLairl e U Ui
Ni, plants nndd soiis more Ni then Ca | Hertraad & Mieholaaenf, 136 L Muacherp
(1927 ] el cthers hueve stanlied 1he abserption weel cxeretion oF Xiand its wlts,
Large dowas, whetler by mouth or dnjecdtion, prodiee a e e e
enteriliz, and there isweneral agreanent that (his metal B owxeretied jnlo L
intertine ruthee than by the Kiduoy, This i ihonght 1o explain why ey
workers found 1hal Xiwas ot ab=orbusd after heivgs Laken by meanily, M buis
been demonstrated i the bile b Stuart L1554, Lehman [ 1ARN] tuneed # Sannfuslia:
[H7). Yew vecords live becn fommd of CXTRiNCnEs al o, qaed ngee ot
elimination of Ni after inirayenos oF silewd poonns adminiateation, A seneral
account of the nbsorption, exerction nud pharimnenlogy ol both Nioaml Co L
beew given by Hendeveh & Weden {1021 .

Two norond wen weee Hae subjecis fise the presenl sladive, Bl rorejved
dAnily intravenons injoelions oF Ni 'L durviig thassonnel week of n Lo e dihusliam
experient. The results ave showa i Pabls 2, nnd it will by seen ¢ hat bi-fore e

vod -
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MahjriL LLd Tnjretel Fusenl urina B it {1 S
E. B 7 By 1437 -7 - 1M
7 ] 1-1y 2 g A Nl 1
7 . s i1 Bt = |4
XK. 7 U [T -
] 1) Al -7 1-43 p 1518
4 Ha | Houn AL - L6
) a1 -1 210 - E‘-Ili} 7+
T KR 1] 0l ot F 3 ~ il

iip=dions wers musdi: thers wan mory Ni fn tba arkne than in Ltho feces, This
nieppindn & tensotalily ol alsorption of Che frnees of X sormally present in
Fwnl, K. B s almeest ety it bobapers ol this fine, N K8 baloaee cannst
bt piven winer the ligare obtodned for bis Fool supeests ot it beeame con-
Buwitcled with Ni leem euthery daring ils prepaeation fise atinlyeiz, Goeal
frecandioem wiene ibsecguently taken 1o wock ealy witl wowlen nbensibs Binrise
Utz perioerd ol injerting Che it ot of X0 e i Che avime of Toth salbgects, =0 Hist
My elianinates] atare Dy this chansel than ey ook i wikle theie fonsl, sl thes
el dey el s in baber precivals, Cleeely Xiowns Teing exerded in e ocigue,
Th: fureen] csal pals aiied meel i sluring e perien ] of Niinjections, amd inosab-
eeappenb peciels ey wagiedd i ot ity baet teebod 1o bae slishily biglaor than
Lhi-y Dl bty alupioge 1l proclinimry week, Ouly 25 of e X ingeebed inde
EOIS waes pevnverael and B3 of ot given te 5o R, Ni dike U aml S {edide
wfra), wad exenetel low by and e iesmpbelely in tese esgerinent s sl
Hie weptaon suunly cenpeerasil was the Kidoey, et 1the gat,
iu

The: pactadwlisog wod phiaemnendioey of Bu have ien stoeliod sposnslivally
Whies frawls Lo to o grevsersi=d i ennss, Mot atlses arve i agtesment Vit
Fuad: ey Le-eone eoptmminated with 8o feome tinoed conlainers, i sinall
dusiditjion of Ther elad Bave il e fonand i Fresde foocdstulls | Boad & e,
MERE Bertoad & Oueren, SEL Within seeent yoaes Siealts Tave had @ voune
ity L #reatinent of fopugenlosis i pest o the propriciary gmeparations am
ntetnlil Yo bae piven saliestaninusly. Apact, Cherefors, Trom e possabililios
ol pebuatelal peisaning, i is evidend that e lody s feequentty faeed with the
rvrnnity of dinvine 1o dheal withe sinadl amenwtd o Seosalizs Boelosan &
Hebrpver FLNS) waing by subijects, goad Ak j 0o}, sorking witl rats,
fatar: Lo Che eonelnsion thal tin s peast by alsoebedd ad that smadl aswnnts
Inken by manith weme esereted audnly in the Beas, S given by soleataneous
of intrayenoin sejection tooaahinels Bis e vepoeied Lo be eapidly eemowved
fun Al eivenlation amd G bes exereted slowly and iuesnpletely by the Kidey
(Vugar & Baslhogler, 1957 Buchunan & Sclevver, DS Salant of of. Hild:
U, Saluet, P20 Xa peeount Das been Linoed of the exerstion of Soalter
Mtraveneazss ar sithenl s shpini=teation 1o man.

Two nornnl aen seted ae sobjeets B e peesend investigangions= ol each
marivial o tutul of 28 mg of S S Stoxyl’ by dadly iotavenoos injeetion
duringe the 2ned week of a0 21adny anetadwdisme experinaent, Thi- Tt weels served
un a nnbeol, duviny whiclh 1he absorption ol excecetion of tle S presend i the
Fewl wus Ellowetl. Tho resolts wre given in Table 3o Bothomen weee raghly in
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Tabbe 3. The: alisrption anwd crcretins, of lin

En induhe
my. jperial N ol
e ey gt fprchal
Lol njuoctef g e m——
af peranl  clarine In in In 1oy gy B0 Pt red
Baulijiecd v il wik fomnd HFipe- farwan e, pueriml mg.
KN 1 ik I Rl (12 = Wb
1 = 14 20 b i) 157
7 L 121 [N 1i-y -
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Babanee daviee porioal Eand were exercting 52 amd 75%, of their whah: outynis
of B in the urine, These fignres e el bigler than those of Dietta |15)
or of Tinchanare & Meluvver [ERIS] Dhiving solierpoend peerioda Ui injee-led Sy
wis kbrw by cxercbel, 709, ol e amesnl aclministeped wis meeovesed fron
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HISTOCHEMICAL OBRSERVATIONS ON THE FIXATION AND ELIMINATION
OF DERIVATIVES OF TIN THROUGH THE LIVER IN THE RAT AND THE
RABBIT IN BPELATION T¢ THE MODE OF ADMIKISTRATION

Py L. Khau-Van-Kien and Thai Tuong

We have been able to observe histochemical detection
of tin introduced experimentally into the organism and
phenomena of fixation and elimination at thé level of the
liver in the rat and in the rabbit intoxicated by mineral
and organic derivatives of tin, soluble and insoluble,
adninistered parenterally and orally, ending in intoxications
that are acute, massive, subacute and chronic over a rather
long period (six months).

The results of the localizations show first of all in
the course of the cited cases of intoxication notable differ-
oances permitting their characterization, as well as of the
products used, according to the place of localization of the
tin in the hepatic region and also according to the histo-
logical and cytologlcal changes observed,

In acute intoxication, the derivatives administered
orally and parenterally are recovered in the liver, in the

blood vessels, and in the elements of the blood, but very

- UoD
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11tt1e1in the hepatic paranchyma. The tin congests the liver
at the level of the vessels and capillaries, which are more or
lass dilated, with the mobilization of the Xupffar cells} whiﬁh
#ix or set the tin, The mineral or organic derivatives, -
recognizeable by their particular cclnratinns}'are found at the
beginning in the blood cells, in certain endothelial and pari-
atal cells of the portal spaces and of the centrolobular

vainss then there is produced an irritative reaction of the

endothelial walls,with the partial destruction of the vascular

walls, if the gquantity of the derivatives of tin is greater.
At this moment the granulations of tin fenetrate more directly
into the parenchymatous cells in the region of the vessels;
but the quantity of tin in the cells of the hepatic parenchyma
is much weaker than that in the vascular territory and in the
calls of the reticulecendothelial system, The soluble organic
products (di-iododiethyl tin) are found in this case in the
form of granulations in a much larger quantity than the

L raeciial
mineral derivatives (dissolved tif®chloride, stanoxyl, oxide
of tin and chloride of tin in association). Organic products
in acute intoxication cause only a few lesions in the hepatic
parenchyma (death is rapid from nervous intoxication); on the
other hand, the mineral derivatives are more irritating in

ragard to the vascular walls.

1. L. Khan-Van-Kien and Thai Tuong, Annales

d*Histochimie, 1956, v, 1, p. 15.
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In subacute and chronic intoxications, which apprﬁximaté

therapsutic conditions, and in aceidental intoxications, the
darivatives of tin after having surcharged.tha Kupffer cealls
procesd to become fixed in the hepatic cells in a larger gquan-
tity. Thers would be a certain egualization, then a predomin-
ance of lncalization.in the cells of the parenchyma at the
lavel of fha vessals and in the hepatic cells with a double
nucleus; this fixation 1is accompanied by the elimination of
tha tin from the cell and from the liver by a prnces# of dig=
solution of the granulations of tin fixed by the cell being

indicated by a bright aureole around the granule or by refraec-

tive cytoplasmic vacuocles where the granulations have diseppear-

ed, It is then accompanied by a more definite attack on the
hepatic cells by cytoplasmic infiltration of the granulations
of tin with vacuclization or necrosis. In addition to the
parenchyma of which the conjunctive spaces are more involved,
the walls of the veins are thickened with the beginnings of
sclerpsis in the portal spaces and certain hepatic lobules.
When the medication is very prolonged, the hepatic leﬁions are
more marked with areas of diffuse, wvacuclar, pigmented, and
oily degeneracy. In the billary portion of Glisson's capsule
the tin is found on the conjunctive cells, histincytes, and
mastocytes, The organic derivatives, such as di-iododiethyl
tin, in these cases cause hepatic lesions which are meore marked
with a greater fixation in the cell, causing degeneracies and
necroses which are more extensive than those caused by mineral

derivatives.

Ly
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- The reuults of our obgervations furthermore show that
th- panatration of the tin into the hepatic tissue is in
ncenrd with the way of adminiltration and connected to tha
solubility of the tin derivatives.

The pﬁrenteral way permits the utilization of scluble
minezral and organic derivatives of tin (dissolved #isfchloride,
di~iododiethyl tin}, These products introduced directly into
the circulation avoid reabsorption by the intestinal barrier
and remain in the course of acute intoxication preferably in
the elements of the blood and vessel cells and are fixed by

the reticuloendothelial system. They do not penetrate and are

Figure, The liver of the rat after subacute intoxicatien
{Cl25n) following reaction to the hematin for
the detection of the tin (see page 2232 of
tﬂxt}-

pot fixed in the parenchyma which, if the defgnse systém is
penetrated, and this during a certain period, is the case in
gubacute and chronic intoxications where the greater fixation
of tin produces degeneration and necroses, while the massive
intoxication only canses the heginning of infiltration of the
parenchyma around the vessels as we indicated above.

The oral way is more easily suited to the inscluble
darivatives of tin, either mineral (oxide of tin, 45:?:ﬁ¢#

chloride in powdered form, or in mixtures of the twoZ) or

2. Thai Tueng. Thise Doct. Pharm., Montpellier, 1956.
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organic (dibutylmalleate of tin which we have used with.
G:I:3] mixed in food or administerad orally in order to
avolid loss of the products. By this method, lecalization of
the tin in the parenchyma is greater in subacute and chronic
intoxication. Although insoluble, these two kinds of deriva-
tives are reabsorbed by the intestinal mucous membrane in
appraciakle guantity, however a little less than the dissolved
§E£ﬁ:;ida. The tin is fixed chiefly by the Kupffer cells
and by the parenchymatcug cells near the portal vessels and
the central lobular vessels. This way brings about a better
impregnation of the parenchyma than the parenteral way. The
mineral tin is fixed in the form of fine and numexous cyto-
plasmic granulations, while the organic tin yields coarser
granulations which are more widespread in the lobule. The
elimination of the tin fixed in the liver i= well observed
with chrenic oral abscrpticon. The product is eliminated by
either the formation of a protein eombinatioﬁ masking the tin
or more probably the formation of an organoscluble compound
carried away by the blood to be eliminated by the kidneys.
The biliary canals of the portal spaces present only a very
few granulations of tin in the course fo elimination. The
cellular alteration and the necroses of the parenchyma by the
products administered orally under these conditions appear

more clearly and more cautiously with the organic derivatives.

3, G.C. Gras, These Doct. Pharm., Montpellier, 1956.
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Ratas 1ﬁ casas of this Xind of intoxication tolerate less well
+in derivatives than dﬂ rabbits: the latter after a period of
geatting thinner adapt and get fatﬁar again. This difference
is dus to the fact that the liver of the rabbit fixes tin
derivatives intensively as is shown by the results given by
Gras and the localizations given by our reactions with the
same substance.

Our results consegquently permit: {1} to define and
realize in therapy against extraintestinal Platylhelminthes

{(bilharziasis from Schistosoma mansani and distamatnﬁea of

the liver) the best conditions for impregnating to the greatest

extent the infested regions and organs; (2) to improve the
treatment of Platylhelminthes in general by tin salts while
avoiding hepatic lesions: {3) to provide proof of the fixation
and especially the elimination of the tin fixed in the liver
by means.uf the blood and the kidneys rather than by the
biliary way: {(4) to show the existence of individual reactions

in relation to the tin salts and the power of fixation and

elimination of these products.

gac
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d'clain ot ehlorure J'ftain assoeié). Les produils organiques dung Pin.
kadicalion sigié provoquent peiw de lésions dans le parenchymre hipa-
Huee (In mort esl ropide par intoxication nervevse) ;i par contre les
derivds ininerais sont plus iccHanks poor fes parois vasealnires.
Buns ies intexicmtions subaiguis ol chromisuees plis proches Jdes
eeditions Wbrapenliques, el des inloxieslivas accilenbelics, vy déri.
ves e Pétaia apres avoir suecharpé des cellnles de Kupfler, vent se
Iver dans Ies cellules hépatinues en quuidité plus bmporlante, ity
“urail une cevtaine fgalisalion, pitis une prédominaece de Iocalisatlon
Cuns les ceflules du parenehyine an piveou des vaisseaux el dans lex
ceflules hipatigques & double woyaw : cette dxolion s'accotopagoe
dune Bimination de étain hors de la cellule of du Foie par «n pro-
vrisas ke dissolulion dles gronulalions «'clain fisé par In celinde, se
itmlyisgat par une avrdole elire antous di grunole, en par dex va-
conles eytoplasmigues réfringenles ob des granuluiions ont thisparu.
Elle saccompagne ensuile d'une aliviole plus accusée des cellules
Léputiques par  infiltration c¥toplasmiqire de gramulations d°#tain,
#Wee vacuoiisation ou nécrose. A coté du parenchyme doul Yes tra-
‘es conjonctives seot plis accusées, Los parois des veines sond dpais-
%ies, avec des débits de sclécnse dans les espaccs portes ¢t errtains
Febuiles hépatiqoes. Lorsque la médicstion est irés prolongie,; lea
lésians hépaliques sont plus maryuées avee des plages de dépbpéres-
Frace dilfuse, vacuolsire, pigmeniaire ef graisseuse. Dons Ia portion
Iilzire de I capsule 8¢ Glisson Yétain se relrouve sur los echules
fanjnnetives, hisliceyies of mastocyies, Les dérivés organiyues comme

i di-kmdodiélhyl-dlain dans ces cas donnent des léslons hépotiques

p o} L Bhaw-van-Kien el Thal Tuong, Annwles d'Histochimie, 1966, 1. 1,
. 1K,

pareds endothédisles avee desicue- -

[on
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:Jl:.thm! de ll:!tﬁﬂ ditars le djssy hépatique rst on rappnr[q:-l fa p.
adminisiration et Yide'a lo solubilité des dérivés staniés, ling
‘_l.a voie parenlérale permet d’otiliser les dérivés solubles LR
€ pl‘gan_u[uns. de _ielaln {chlorure stanteux 1lissous 'di H fdmuf.::;_
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Fole da Hat aprés intoxicalion .
L : Al subalguf L
. apriy rédaction b Cacmaléine pour 1a llélltﬂﬂn‘ﬁ:}?’%}ﬂlﬂ.

ll.::i '::I pénetrert et ne 4e fixent duns le parenchyoie qui si le systér
:.qu ense sl débardé, et cecl pendant vne cerlaine périade, e'ert n:
:ul'ﬂ u:. u:jt_qmgﬁa!mns smbaiyués of chroniques ol 1a Exation plos frped
}'inl:n'e éluin pr_*odmt ey dégénérescences ol nécroses, alors o
rcnch:;:::n?h;: t::;“:jve ne proveque gqu'un début Jinfittration du pa=t

j . I 'uy i :
peuc! vaissenux comme mows Paviens sigoalé phiv,
. - . . r -.;.
, 11.4; ‘sme_urr.ule s'accemmode plus facilement des dérivés josolnbles ¢
a:;“-i..I_l_.rlnll'lir:lu;l{ [ux:yde W'#Hain, chlerure slannenx en peandee, (LT

aciation des deux {21 ], organiygues [ilibulyinailéate d'éain que nes?
e
.3

Ta L E M

(2*) Thaj Tuaug'. Thise Dorct, Plurm., Hnntpelli.rr. 1954, o

."wpi. ptilisd avec Gras (23], wmilds & Tolfmen' o, ou sdsduides
r uf pour éviter dex pertes de produils, Par ceite vole In Joeali-

gﬁnu e D'étoin dans 1o parenchyme est plus importusie dans Iistoxi- -

cutinn subnrigué ct chroniyue, Bien quinsolubles, ces deux sortes de
gerivés somt résorbés par Ia muquenze intestinsle en quantité appiré
ciahle, cepemdant un pea moins que e chiorore stannous  disyoum,
p'#uin ot surlowt Bxé par les cellutes de Ruplfer el jex reliules
grenchiymatenses proches des vaisseawx porics +t centrolobuluices.

‘Ceite yoie rénlise une meillenre imprégunation du parepchyme gue Ja

sl pareniérale. E'étain minéral est fixé sous forme de granulations
evtnptasmiques Bnes el no:pbreases, o I'étain orgenigue donne dcs
*_;-;.uu]miuns plus grosses et plus répamdiucs dans. le lobule. L'elimins-
pion de Félain five tlans le Toie s'wbserve hien avee Pabsorpliou nrale,
chroaique, e produil est dimine par Tormaotion, soil de combinuisen
preféinique masguant étain, soil plus vrrisembiabbement por forma-
pnn dle cengaesd argnnosoluble endrainé par la vole sanpguine pour
stre eliniingé par les reins, Les canaux bilinices des cpuces pories ne
presralent que irés pen de granulations d'étain en cours sEelimination.
Lalteration cellulaiee ol les néeroses du porenchyme par les prodiaits
ahuinistrés par la voie orabe dans ey cunditions, apparaissent plus
petterpenl el plus précocement avec les dérives orpanigqees. Les rals
Jans cos inloxicaliens supportent moins bivn les dérives staoidcs gue
lew fapitts, ces derpivrs aprds wav piriode d'nmaigrissewenl sadapient
b srossissent. Celte différence esl due & ce que de foiv du Lapin Oxe
pntersemerd les dérives de Pébsin, cnmnie e moatrent lox résuHals don-
pis par Gras ¢f les Joealisotions données par nox réuctions avec la
meie substanee.

Nos résullals ont pour conséquence de permetire ; 1) de préciser et

de realiser dans la thérapentique contee les Pluthelminthbes cxira-inles- -

tinanx (bilharziose i Sehisfoswane magsoni et ey chiverses istomafoses
Lrpatisqoes) lvs meitleures condilinns pour imprégner su Mmazimun ies
regioms et vrganes infestés 3 2} Waméllarer le trailemend des Plathel-
minthes vn penéral, pae les sels A°#Hawin foul on évitant les Wesions wbpa-
fignes 3 31 dapporter une prenve qde In fxatien ot soctoul de Télimi-
hatinn e Feloin fxe daas le feie, par la voie sapguine cl rénade pilox
gite par la voie biligire ; 4) de démanirer Texistence de réactions indi-
viduclles vis-A-vis ches sels U'élain en rapport avee le puuvoir de fixae
lina o d'Etimipation de cex produits,

e F AR 1
|. - "'.i l. ' . .
Tk LI N

(%) G. C. Gras, Thise Doct. Pharn, Moatpeition; 1060, - 31

b
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mnﬂerminﬁtiﬁn of Tin in Canned Foods with Queregtin

Br R. 5 KIRK axe W. B POCRELINGTON

{Zaboralory of the Govrvumee Chemist, Mintary of Teehanfegy, o itie dd Flurrae,
Srenford Sieeed, Leondon, 5050

A colutimetsie metluwal is deseribed for detertaening tin in cannged fowls
by owang uf the orange-coloured complex JL forts vl iper et Intir-
ference from ironi 1]} is mask:d by thivsrea The muthod pives resulis

able with those abuted by e dithiol skl gt manspulation s
casier, gol it i, thorelore, more sutable (or pontine anadyoical detrimmaticons,
particutarly when the tin centent 15 relatively hixdo

+ v Ligher trace levels found in conned foods, tin Las been deter el b craviiaetn-
£ tometric methorsd and by several colorinetic prorelares basel oo dighed2 Merin
W E A-pentahydroxyavone) wis intreduced by Feiol? o5 o sput-te-t renzent for tin,
e o ad Wiite? woed flaovonol Si-londresvlavener b the Ruerinetric deoernitnation
Weves of tin, Grimaldi amd White® in deretminine traces o giteoninm colathoeteiealiy
vuercoetin (3,8,7,3 -pentubydroxvilovone), aotevd the large lnterfioen e ased by

v ol augrested its pussilde nse for the determinatinn of that metal,  Lizka® thanboela

?fl'-" dm wlich quer otin was used for the detomuimiten of snall asantz ol tin en copper
l;' - Lyagkovskaya and RKrasil nikova” acanted Tisho s method to el bwiinatiom i
{0 o, and Jater, in 2 paper on voined meat ¥ con pared tee gaen et and ditled tuetinds.
[ % dave eritically examined the appheahilite of Lyaskovskiva and Rsabnikova’s
! ol i vamed fowls and, with some modifcatin, love fonnd it W be sutulae Tor the
o Mt 306 popan. of tine The finul technique evelveil is desenibod below.

1

#° % AFFECTING THE TI% - OUERCLTIN COMILTXN BEVELOlMENT—

| ™netin s a yeltow selid which. when added in el solution te s acidifed
L ':I 1in(IV), produces a bright vellow - otange coluar, g, b oelows the alwoerption
J.,." vt gl comples, and of quercerin. The tin compleX has 4 maxinmn absorisnce

L and this wavelength was used Tor all subasquent absorption readings.  Vackous
™ aliecting the optimum conditions for tle complex fnrmation were studied.

=

LF
=TT —Sw
Wl'lﬂlnlth,nm ’ - e i o
R AL . N .
, oh, Widmrption apectrn of A, Quercetin F 2 per cent | il
Y P Ruercetin: i, querccting .
iy 1 Fig. . Edfeet of apaemveinl st emi sl

© T Elin and its coloured tin complex are soluble in 30 per cent. huets cthaed, Bt

' -:1 Will not pemain dissolved in mwie dilnte ethanol. The effect of gaercetin cotione
il of solution coutaining tin is enbiconed in Fig, 20 Between 4 and 6ol b 3

U Creren 0 .
fown Coprrighl Reserved.
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T WShK AN T ELEAGI N D TR LIRS AL LN ool Wity oy, Yo

02 per cont. sobition -F wgercenin it tHamol gee opdimann enlotr FESEONSE, COfTe<)y,
0 the abieeti e of G, teoogan exomction of just sader -8 in o doem eIl Ax fpereeting g, Un,
s alkaline ~ohuton, e achdic, wt-ogidisad sample clintions repiire cazefid new,);
\ Befeee adjustonent to starbind aecilive, Thi- was aclioved e Karcinek, Gl ainl ¥
by contralling (e anenit of aid uied i the digestion Proves, s that mentraliat,
aveidid. The final veiwme of the concentrated samgide digestion aolution was Arljrys

- Su o with concenteared alphoric acid; 1his roipiiites consideralde expetimental i
nenerali-aven ook ninue sdescrilasad here, boavever, as proved Loth satiskctors and rd,,
] aitmple, Sonliun cariueaee sobutionn wos Tonnd o be the st sati<faetory wbkali for n, ||t..'
J ter, priving R consistent resulis o aumomia solution; sediom bydroxide ).,
’ erratic resndls, Bhus fmbieating jussilie hoeadised inodnolisis cifects, EA-INnitrrt oy, -
suitable inclivatul tor this gurpose, 28 3t i colarlo-s below pEL 2 and yellow at a bid
[ ' The resat o varving tho- awonne of hedrochiori acid added o 1he neotralisal s
;| Hlostrated in Fig. % swhicle sianes thed begween ol 6wl of 245 8 hiydeochlon,

Pocesagry for cptie ol tll-\'L'[up;u]l-nt in gl of selelion. Neatralise] .0

i

abivwod trowfr D jor 20 ninutes before Loz pe-ncibified pave significantly Towey 4
| | ’
| ‘ .
I L
4 &
| E o7
| K]
P sesth .
] . .
{
. H 4 ¥
I 25w Hydroehleric iz, mi
l ! Tig. 3. Eftcet ot achlity
v
The colour-complex lwvelipment was substintialy complete after 16 nimer.
, no further change ater 3 minutes,  Solations of both quercetin and it tin rog
” ' foured 1o bre stabibe, odubl of onlv 62 Cxtineson nnit- moa 4-em cell occurTing aio
i -~ Adter 5 davs, tle qncreitin stoc b sedubien zuve wcGzlith Inwver eavent blank P dineg

- test, but Lad sultered ne Doia od aensdtivtre,
. A calilwatien praply, jojoareld onder the aptinmum conddition s, ehevel Boers iy,
the uselul roamce of wotn Sovpge of tin (B - 22050t 437 oo, Uor the test, the
tin is kept within this rane- bac Gekime 200 ool adwgnets Do 30emd dilations of Lo,

sampaes, Lo nloaors conse el - et dn the codony fevelupiwnt bociina of flo G
f kevel of ez nnbor o b cthsos mivdure,
:: PIH-:I'.HL'.‘LTr-'m D EAMPLL sul ey —
e o avoitl tha iz of in=uinbhe Gn fomstion e dee ashiag, <unples of canned a0
| prepared for analuvsis Dee vt oidotes with nicw ainl sadplanic acids. When sl
are uaed with a4 MoReTetvpe Bales b Dt mte o axidation, o 54 somgde oo
[ [ can ke dign=sted o B tes
i
' LIRS LIVHY
i " Rranexr: -
Nireie acid p e 187 Ve aloreanent vt
Swdplinerss abeed, o0 i bRt feealopo e ot arale,
- 2,1-!!.-‘?:‘”"“" R T | FuF b i.-'l' St I.r,,w, aard, TR HT ‘_-!ﬁu“af_
| Ml e e e C M e vl ne o, e,
| . ff_‘l';fr'n-_';:'..-rr.': r, .'.F, =l ..
Tagaarca, e el o wos -edadton,
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| Ftfeaued, W0 v v
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Foorter i known weight of the comningateni - anaiv. cortioning oot wene thian [INEE gz
2o Do il dige=tiong sk by Teod o comw entrafe D iatre il il afeer §inate-,
dgmd of eoneentrated sulpliori el Beab thae wintae vigone-ly aned, nmedintedy
U e copnnbenwces, el sitalh el o codecentravebeteie aovls Cobeniee the oxblaion
v sk R WAL e Brant v eseeae sinied Bt bock il white tmmes ol culpdon trioscide appear.
e ggxpmre T Ailiea Haske age weasd this oot tesl dnstantamee -1y L inmerson n
W owaen) bl Bl o waeer sl vnnsber e ok lised sodurion guactitatincly tooa
St Dlrated el Make wpe tee e snk o witle water et mix, Biv papaerte, intoedus
e ' thias seldution b atotber Mepad s aliba ated B ek e wld 000l 0 2 3-dinitenpliennd
wawte Al 1 per ceat, sedinn sk sdution, deegevies seithooantinoal agitation of
- Hask, anti tlae st apywearaee cf e vcllrs oo loar Eaacliiee Uhis oolour T denevise
Bttt 023 % Lvadros bl snid il immrnesdiaceiv o a e ool of weil. Aded 3 ml
: E||1ﬂl.|.|| Lautioe dand 300 mb ot et reacent, ollosed b 25wl of ethamad: Jdilate to
4l u"th water uml nids. Adler 30 nonutes )t Ui ex it i 4= i 1.'|] at L7 nim
ik oy regent blask sodetoon preohiecd b e nuiier s the sapaphe s 2eeme cetls are
el T |f the i Level s high, Froen a calibration groagb deterntine e anodnt of tin i
.1!11|-Il: woight Blen,

Sl PUCERIN OF THE CALTERLIMN LEAlNL =
e quare o stancland toee =cdarians e clisacby g 0SNG of patre £in i J00ad of Doflipge
wenbraedd sulpborie sl Coend ol cuutiosly wid '[|l|.-i =odatinn o IMvmb oF water, with
it eoding, ] eanster to w Buand cadilraee? flask; neake wp to tlee mark watle 33 per
Alosmlvhorie achd Ll e sdation 230 ol iz Too wortes of digestioe Qasks cone-
1-'-!-.'.!' anl of copeetitrars L adpliard woid and Boonl of concentratesd nitene acidd, add o, B,
3" ] Al of the stiemadard tin -odution, Pl antil the neoe awiel is expelled and
me-. appeat. Uood, sl 20l of water cgad pewead wirde thos colour development
Sas dueecpilacd wlane. Constrwt the calibration graphe nolitiong cXociea o mcTe-
. --.l i

I v=adern AND KE=ULI=
Ko copn s af tim aeliled tos sutnple~ of ket I 20 mikato s e e given in Tulsle £,
= bvaveries of tin wory Ghtadnol when tle levod ol B poor el en ceed Lo g This
Teate] by be cousmd By corndensetios of tin, weeder the etloen o oof werhs il e ot
e ul.  Somwe lllull. el §a edten apprent oo mnee thian 0 e of iR At resent,
Tk ulvisable to reject sligestion selatiots Ut aee D civar atad bright el te uee a
“engple for oxidation.
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iébmpaxntive Studies on the Reabsorption of
Reavy Metals in Vivo and in Vitro
by .
§. Leopold, E. Furukawa, W. Forth and W. Rummel.

A mechanisﬁ takes part in the absorption of Fe when it
iz floated across the mucosa, which is characterized by metabolic
dependence (1,4) and high specificity (3). The system res-
ponsible for this is localized chiefly in the jejunum [lit.
in (2)]. It seemed to us worthwhile to eatablish whether this
transport syatem might not in certain circumstances alsc be used
by other heavy metals. A comparison of the jejunum and the
ilewm with regard to the penetration and binding of heavy
metals in tissuves served to clarify this question. The ex-
periments were carried out in vitro on small everted intestinal
sacs and on tied intestinal loops of the rat in situ.

Pe and its next related Co differ from all other metals
in that their absorption by the jejunum is several times
higher than by the ileum. In the in vitro experiments this
also applies to Mn and Sb (sea Table), Cr is the only metal
of which the ileum in vitro absorbs several times the guantity
absorbed by the jejunum. Accordingly the ileum alse binds more
Cr. However, this difference cannot be statisfically confirmed
in vive {(see Table},

Tl is marked by the highest rate of absorption. In vivo

it is twice that of Co, which is in second place. The great
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difference between the jejunum and iieum characteriatic of Far
and Co is absent; thé difference is significant, but small |
(see Table). This also applies to the guantity bound in the
intestinal wall of the two segments, If we take the more
marked absorpticn of a heavy metal by the jejumum as an
indication of the fact that the system responsible for Fe
absorption is used in a decisive manner for transport across
the mucosa, it can then be established that the toxicologically
important metals Hg, Tl, Sn, Pb and 5b above all, but also
the biometals Cr, Cu and Zn are not utilized in this floating-
out mechanism.

Retention of the metals was determined by measurement
of the radicactivity of the animals between the 3rd and 17th
day after thé?;dministratinn through a stomach tube. The
metals were administered in a concentration of 5.10~% M/1
{in 2 ml 0.9% NaCl solution, pE 2), with the excepticn of Fb,
the concentration of which was 5.10"3% M/1. The following
sequence was found, in which Fe lies behind Sn at the beginning
with a 2% decrease of its content in the animals betﬁeeu the
Ird and 17th day after administration and T! lies at the end
with a decrease of 92%.

Sn> Fe? Sb > Zn > Hg >Pb > Co > Mn > Cr > Tl.
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Fable. 2hsorption of biometals or toxicélogically important
heavy metals from tied intestinal loops in situ in rats., Length
of intestinal segment: 20 cm; jejunum (I): from the flexura
duodencijej. onwards; ileum (II): from the valvula lelocecalis
onwards, Filling: 2 ml sodium chloride solution,pH 2. Metal
congentration: 5,1076M/1, This concentration in vitroe (everted
5a¢ preparation) had no influence on the ascending transport

of glucose, Duration of experiment: 1 hour. The figures are
the means of 5-15 experiments; they give the absorbed guantity
of metal in % of subpply £ the standard deviation s,. The
absorbed guantity of metal was established by determination

of the radisactivity of the animals in a small-animal installa-
tion. 1. Metals. 2. Supplied as.
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Yorsleichewle Unfersaelamz der Besogpion von Selwermetalica In vive
vl i1 vilTe

Comparative Stmlien oF (e Absorption of Heavy Metuls fn Vivo amd
in Vit .

Von O Leorsie, B Frersawa, W, Foaom aoml W, TWwres,

i dder Besorptiom voi Feoist an der Tareheekbeasrns dareln die Mueosn
ein Mevhanismms Jwteilign, der siel duech metalwlisels Abhiingiy-
keit {16 und dureh hohe Spezilidiie (30 anszeichnet, Ths hicelie ver-
aptwontliche Sysiem ist var allens im Jejumnm lokaliziert (Lit. < Bei [21),
Fa crsebirn von Inleresse an pedifien, aly diees Frasspacizystem onter
Umstiaizden auch von anderen Schweneialion mitherutzt wind, Ther
klirome lirser Frare diente dor YVersleich von Fepananr und Heww
Winwiehtlieh Daebtite menel Bimduiee der Selowermetadie im {owele, e
Versmche wurthen it ameesiilnden Daeusickelien in vitve teverted sae}
wod e o beebandenen Baormseblineen in =it bei Ratien dweelueedicirt.
e uned sein pachster Verwandter Cnoonterscheidlen sieli yonallen ibrizen
Matablen sivdlursls, b ihee Risorption aloreh s JSejosum welirfach
Wihier iet als obgrel das DHeum, Bed den in vitea-Vemsidoen gilt das anch
fir Mg s Shepeed Torbe et Uit alas einzize Metallo oo i viles
dineels ados Yo oine Viedaehes e Versheich uee dejueoun sesockicrt
wind, Bowentspre el indes s B anebomehe U o vivo s dieser
Eridersediod sbntistiach Jedesl nichd s sichert (el Taleile)

P falle dureh dies Ibitale Bassorpsimea e anil ¥ b ine vive varhie als
elojpett = hocls wis die von O b an eweiier Srelh steled. Ther Far e
wned £ Lemoebebienule weolhe Vniersehisd ewiseinen Ja jroommn el Thean
fehilt 5 oler Unlereschied 39t zwue seenitiloang, pluer Klery v, '|"=||H'"r"]_ s
1l aucl G e i ddee aemward der beiden S _rente selanndenn
Mengee 2 Nimunal ey oFie bevorzuste Besorption eines Schweomelalis
dAueele das Jejrenom alz Xogedrleen Fatfie, Qald dos e e Fe-Resorption
verantwart liche Seetem loing Do Isiek dueel die Maseosa marebeand
mitbenudzl wink o sk Estznslethn, et vor allom die Geakaloeizeh
wiehtiozrn Motalie Dol FLoSoe PLowend Xhy adwe auele die Bioinetnils
Cr, Cuuml 7 dieson Burelischleusuagsrechamisns wieht in Anspruch
thiten,

IHe B fentian der Metalie wunks doeel Mescnnee e [ediondaivicif oo
Tiere wciselens o 2 endd 170 Tage wael YVernhfdeamz miin e SeBlinml-

antuale bestinoml, e AMelojie worlen s einer leorentialion won .

S -t i 2l 00 Nl b Leaun, gl Dy versbreicht ) vioe A
nelene Liledot e dlessoqy Wobzantgation 3 - 0S4 Beren s e eroth
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Yercleichende U ntersnebutz der Hesorplion von Sehwermotnllen in vive
e it sHro :

Comparstive NMudics of the Ahsorpiion of Heavy Metad: in Yive and
in Yirrw

[,

Yor il Lo, B, Foresawa, W, Forrn and W, s

Bed sher Fesorplion vem Fe st an sder Dhirehschlvosenz dureh die Mocosa
vin® Melianinmis beteilipn, dee sich dored metabolische Abhdingis-
Geil {103 und durel Sinbie Speiditar (A1 avserichnet. Das hicelie ver-
untwati bedie System izt vor seliem indejunun lokajisiert (Ll ~ hei J21).
¥x crwebien von Tnlevesse 7t pralvn, ol divses Transpeai=y=tem anter
Blmstiinden aweh von andenn Sehwermetallen milaitat wirdl, Trer
Klarupy dicerr Frage diotte sler Verdotch vono dejuan wml Hewwn
hivwichtich Durchnns mad Risdong der Seliwermeinlic i Gewebe, The
Vera e wunbern mit smgestilinen Davmsackeben in vitne fevertel saed
wadd an aboebunlenen [rermechiinee i situ b {atten durcheelihice.
Fo wned an nachster Verwandber Co aateesebeisden del von allen iibrizen
Metallen abaelareh, diel ilire Bevorption ek das dejusum mchelach
Iidn ial abe dureh das oo, Bei denin viteo-Yemsigelen gil das aueh
ke M sl =hogval Tale et U isn adas einzize Melall, von de i viten
durel diaa Hewm ein Vieblaches ine Ves 2leich cmn deenme nesarbiory
witd, Eaentepredw ] binden dos Hewm anedio meche Ure L vives isl ilivser
Podersaigimt atad e il jedeeche nbehn s <ivhe el ol elle),

Wil clwrels i lcelsie Beerntioietate aul, B s i wive wrehr alg
aborppectt s howh i die von T, P gweiter telle aebt. e e Fe
sk 6 doem e brrepae eeebe Undersebined wwiselen Jejreonmm nmd Tleum
£ohilt 2 alor 1 mderselivd it i siepitioant. aler Riein geel Takwelled, Thes
il gueh T die inoder Oarsarni der bl S onenbe sebundens
Mempee 2. Nimtnt man dic levorsuzte Besorption #ines Sehwerneralls
dbweels dag Jejunnm als Aweeiclon b dir, Jdald daa tie die Feddesarption
veeantword [febe Sovbern heim Proee iteiod duech die Mueasa wa Beebend
mithetutzt wirl, Ln st T=tan=iellon, dalb var allem ciie toadinlozizeh
wichdiven Metalle The, T =6 I'he il %h abwer ateh odie Bimnetaile
Ce, Cund Zuadiven Durelsebivisimizsmechanizmus niclt i dospruch
[T AT O .

Wie fekowtinee der Metalie werds duareh Messung ebee Llivakiisibit o ¢
i wisehen e 2wl 17 P naele Vegabbdoung mit ke Sehlumd.
acqile bestimnt, e dietalic wanlben it eimer Kogentration von
So0eE A gin e 0t Nah s, (1Y D verbaberaclit, i s,
patie e Lalted e dissen Roerntration - = M Feren oo iy v
aich folzopdo Heiles, bed der aam Antie winkee =i s Peood ot A
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THE CACOTHELINE METHOD OF DETERMINING TIN IN FCOD PRODUCTS
By I.V. Medvadeva

Novosibirsk Scientific-Research Sanitary Institute

The present standard method for determining tin in food
products was developed on the basis of Obe's iocdometric methed;
it hay significant defects and has been criticized repeatedly
{M.P. Bolotov, 19367 A.G, Bosin and 5.E. Spektor, 1938;

N,D. Podobed and F.E. Chigirinskaya, 1938y Ye. N, Sergeyeva,
1936), The weakest place in this procedure is the use of the
wet combustion method, rEquirin§ tha outlays of a great deal
of time, reagents, and accompanying exudatich of a tremendous
amaunt nf harmful vapors and gases, FPurthermore, the results
of such analyszis are not precise or easgily reproducible and
subject to significant fluctuation,

The errors of the method depend on many reasons: titra-
tion with unstable solutions of icdine and hyposulfate, inclu-
sion In test sample of a large amcunt of proteins and fats,
the presence of iron and copper responsible for large-size
errors on the high side {80 percent and higher according tol
Ye. N, Sergeyeva), Among the defects of the metheod, there
should also be included in our opinion the significant effect

exerted by the temperature and pH on the results of titratien.

L
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' Our proposed method of quantitative determination of
tin in focd products is based on the color reaction of ions of
bivalent tin with cacotheline, nitrﬁ derived brucine of unde-
tarmined struction. Some authors (F.P. Tredvell and V;T.
Goll, 1946; P, Faygl', 1933) attach to it an empirical
formula C, H,,N,0,(NO,),, others (A,S. Komerovskiy, 1950) ==
C,yH,, (OH), (NO) ,N,0,"HNO,, The mechaniam of reaction has not
yet been investigated.

The aguecuz szolution of cacotheline in acidic solutions
of bivalent tine a viclet coloration evidently due to the
color of tﬁe product of cacotheline reduction,

Data in the literature and experimental verification of
the sensitivity and specificity of certain qualitative reac-
tions to tine have shown that the reaction of bivalent tin to
cacotheliné is most appropriate for the development of a
quantitative method based on 1it.

On the basis of this reaction, we (I.I. Paul', V.A.
Vinogradova, I.V, Medvedeva, 1957) developed in 1954 a
micromethed for the determination of tin in the air of indus-
trial buildings. In the present study, we have for our ob-
jective completion of the methed so that it can be applied to
new conditions stemming from dry calecination of food products.
This made it nacessary for us to develop conditions for burning
organic subgtances and eliminating losses of tin and speeding
up incineratjion, to determine the specificity, senstitivity,
and precision of the reaction of the tin tnlcacnthelina under

tha conditions of the method,'tn elucidate the effect of



L] 3.'-‘

glllad'cruuiﬁlea containing Sn0, on the disclosed amount of
tin, and finally to provide a comparative characterization
of tha standard and the new {cacotheline) metheods,

fhese gquestions were resolved as the rasult of numerous
ixperimantn.

Taking into account, the dafici;ncies of the weat mathod
of burning, we finally decided on the method of dry calcina-
tion in a muffle. We selected experimentally an accelerator
additive, determined its cnncentratiﬁn for binding the tin
tnto a nonvolatile compound and accelerating the burning.
Purning with magnesium acetate was found to be most effectiva,
2 ml of a 10 percaﬁt solution which completely binds the tin
added to a food product. The samples burn rapidly without the
formation of fused sediments: 32 contyol experiments involv-
ing burning of different food products with additions of
accelarators showed that magnesium acetate (10 percent) does
not act on the glaze of the c¢rucible,

To elucidate the specificity of the method, 7 series
of experimants were conducted inveolving burning of food pro-
dgets with the addition of 20 different elements and magnesium
acetate. Tt was established in this connection that elements
vsually present in canned goods {iron, caleium, phosphorus,
copper, and others) did not interfere in the determination of

the tin under the conditions ¢f the proposed method,
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3,
4.
5.
E.
7
B.
9.
10.

-.‘_
Ralative Determination of Tin in Fooéd Products
(2} HaRzewo vaoga (s wry
Pl CTARAAATHEN M ToIE (5) tPM wakorermcaom MeToE
Msnrtanearer npAYETE 14} ‘“i.:%""?"'“" . &) © actanaenmen :
i ' 1 )
“ g | 3% | 35 | % |2 |02
Xaoh soraywho-CY A (.I}) 4,88 4.5 q.8 5.02 5.0 4,78
Maca LY UIHD-EY 00 .{,:"' 4.85 5,2 14,1 49 4,67 4,40
Meroka xowe . . . . dL 4,69 4,30 9.4 | 4,12 4,91 4,50
Bepositcale © MITHA . |t~ 1.7 517 8.8 4,79 5.0 4.5
Kanyera . .. .. . A 5.4 5.3 8,6 5,02 4.9 1,66
MeAETA + « 0 v 0 » K 4,85 | 4.8 10,5 5,08 5.0 4,95
TOMIT . o v s - - = s a37s 4,61 _ 4,% £,03 1,5
Pwason sooaywao-cyxal (321 4,44 1.3 1.7 4,5 5,0 4.9
. 0") B epeancw. . .| 4,68 1,79 9.85 [ .21 g5 | &7
Oustiss {22y - » + o o] =6.4% | —0.2% | 4975 [-s2 | 41 | 8%
Name of product 12, 8n, 5 mg; Cu, 5 my
Tin found (in mg) 13. Bread, air-dried
With standard method 14. Meat, air=dried
With addition of 15, Goat's milk
With cacotheline method 16, Vermicelli with buttar
with addéition of 17. Cabbage
Sn, 5 mg 18. Gelatine
Ssn, 5 mq; Fe, 5 mg 19. Tomato
Sn, S may Cu, 5 mg 20, Ration, air-dried
En, 5 ma 21. Average
Sn, 5 mg; Fe, 5 mg 22, Error

11,

The new method is distinguished by high senaltivity and

accuracy, good reproductibility; it provides perfectly satis-

factory results beginning with 0.005 mg of tin, with an error

not axceseding 110 percent.

The high sensitivity permits making

a significant decrease in the weight of the portion, resulting

in large savings of time and reagents.

checking of the method against standard solutions of

tin added to food products and in analyses of canned goods

produced coinciding results (see table).
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‘principle of the method, A welghted portion is cal-

cinated in the presence of magnesium acetate by means of the
dry method; the ash is diluted in muriatic acid; the tin is
dstermined through titration with a cacotheline solution.

rgsantial reacents: (1) muriatic acid with a specific

gravity of 1.19; (2} muriatic acid 1l:1; {3) nitric acid 33
percent; {4) nitric acid 6 percent; (5} brucine; (6) alcohol;
{7} ether; (8)chemically pure granulated zinc} {9) zinc
ahavings {beat results are produced with gshavings from a
turning lathe using granulated zinc fugsed without mixing to
avoid affecting the granular structure, which makes it pos-
sible to get short bits of shavings}; (10} chemically pure
metallic tin: (11} standard solution of tin (0.05 g of
chemically pure tin cut with scissors in the form of fine
acicular shavings, which is diluted in 10 ml of concentrated
muriatic ‘acid in a small conic flask equipped with a Bunsen
valve for heating in a water bath; the obtained solution is
transferred into a 50-ml measuring fiask and caused to reach
the mark with a bidistillate; 1 ml of such a golution contains
1 mg of tin; when needed such a solution can be usad to pro-
vide more diluted working solutions); (12) cacotheline pre-
pared according to the method of A.M. ¥ul'berg {1 g brucine is
diluted in the cold in 5 ml of 33-percent nitric acid and then
heated for 15 minutes in a water bath with a temperature of
S0=50%C: the red reactive solution gradually becomes yellow

and precipitates yellow-red cacotheline crystala: after 4

W
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hnur:,'the sediment iz drawn off and first washed in = 6=
parcent nitric acid and then in #catnna or alechol until

all acid iz removed, and then finally with ether):; (13} the
titrated solution of cacotheline {0,153 g of cacotheline
diluted in 200 ml of bidistillate in the coldy the amount of
cacotheline in 1 ml of such a solution corresponds to 0.05 mg
of tin; the exact giter of the solution is determined
according to the standard solution of tin containing 0.1 mg
of tin in 1 ml; for this purpose, 0.,10=-0.25 ml of standard
solution iz restored immediately prior to titration with 0,30-
0.35 g of zinc shavings and then subjected to titration as
deacribed below in fha course of analysis of the test samples;
the titer for cacotheline isg detarmined by taking the average
for several titrations: the caéothelina solution is stable,
when stored its titer does not change): (14} lO0=-percent solu-
tion of ﬁhgnasium acetate.

Preparaticn of material for analysis. The test sample

of the food is carefully mixed and pulverized in a porcelain
mortar (homogeneity of the test sample iz especially important
in the caze of a small portion). Weighted samples in the
amount of 3 te 10 g are put in porcelain crucibles or cups
preferably with a smooth surface. A lu-percent.sclutinn of
magnegium acetate in the amount of 2-3 ml is added and care-
fully mixed with a glass blade, washing it with water later

in the crucible. The test samples are then dried in a drying

closet, carbonized on a platq, and placed in the muffle till
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the ash is white or tinted with salts. Too intense a heat
should be avoided in view of coking and the formation of coal
ax well as fusing of the precipitate with the glazed surface
of the cup or crucible,

Dilution, reduction, and titration., The ash is diluted

in 5 ml of muriatic acid 1l:1 by heating in a water bhath., The
contenta are transferred.quantitatively into a graduated
test tube or cylinder, washing the crucible or cup with water.
After cooling, the volume of the sample is measured and care-
fully mixed; if the solution is murky, it is centrifuced. 1If
the molution has a sediment, the tin is first determined in the
clear part and then in the sediment., Tec determine the tin in
tha solution, about 0,30«0.35 g of zinc shavinas are poured
into the centrifuging test tubé, from 0.1 to 2.0 ml of the
test sample (depending on the anticipated concentration of the
tin) are poured with a pipette and about 1 ml of muriatic
acid with a specific gravity of 1,19, The teat tube is
corkad with a rubber cork with a Bunsen valve to prevent
oxidation and to permit the shavings to react with the muriatic
acid.

The reaction sheuld not proceed too strongly; in such
a case, the shavine floats to the top and the tin is not com-
pletely reduced. Immediately after the zine is diluted, the
sample is titrated with a solution of cacotheline from
Shilov's microburet, The first drop of cacotheline in the

presence of bivalent tine brings about the appearanca of a
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pale violet coloration. With further titration, intanaity
increases and the coloring changes to violet and than brown,
Titration is continued until the brown-violet coloring changes
to brown-yellow. In titration, one should use such amountz of
the test sample which would have not more than 20 y of tine
(better 10-15 y)) it is easier to establish transition in
color with such a concentration. If the concentration of tin
in the test sample is large, the sample should be diluted and
an aliquot part used for the titration,

Since the change of coloring occure gradually rather
than abruptly, in mastering the method, one should carefully
look for changes in coloring at the time of titration of a
gstandard sclution,

If the tast sample ccnfains tin in the sediment, the
sediment is washed with water, centrifuged, and the water
is then poured off by turning the test tube; the operation
is repeated 2-3 times,

There is added to the sediment in the test tube 1 ml of
concentrated muriatic acid and 1 granule ef zinc. A stormy
reaction occurs in diluting the ainc, If there is tin in the
sediment, it is separated durina such energetic reduction in
the form of black flakes of tin sponge, which are dissolved
in 0.5-1.0 ml of concentrated muriatic acid@ by heating in a
water bath. After the disscolving of the sponge and cooling,
the volume is measured and the solution is mixed; then the
tin is determined in the same way as 1in the fluid part of the

test sample, The amount of detected tin in the sediment

090
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is sddad to the amount of the tin found in the hnlutinn.
The results of the analysis are computed according to

the formula

0.05:AVsK
V1

s

whare X is the amount of tin in the test sample in mg; A ==
tha smount of cacotheline going into the titration; 0,05 --
the amount of tin in mg corresponding to 1 ml of cacothaeline;
Vv -« the volume of the entire test s&mple: Vy == the volume
of tha test sample taken for titration; K -- the coefficient
of correction which is determined by dividing the volumae of
thecretical cacntheiine {1 ml of cacotheline corresponds to
0.05 mg of tin) by the volume of cacotheline actually going

into the titration of the 0.05 mg of tin.

Example., An analyzed test sample has & volume of 7 ml.

There is used 0.2 ml of the test sample for the titration
with 0.327 ml actually going inte titration; K = 1, Then

L 0.05-0.37:7,1
3.2

b4 #» 0.65 my of tin in the tast gample,
CONCLUSIONS
1. A new method has been developed to determine the
amount of tin in food products by means of titration with
cacotheline.
2. A method is provosed for dry calcination of food
products with the addition of a l0-percent solution of

magnesium acetate which eliminates losses of tin and speeds

up the calcining process.,

050
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" 3, Metal ions usually found in food products do not
intarfere with the determination ﬁf the tin.

4. The method iz acéurate and gensitive and gives per-
factly satisfactory results beginning with 0.005 mg of tin,
with error not exceeding +10 percent, Its high pensitivity
parmits making the weighed sample smaller, thereby reducing
the time spent in making the analysis. Analysis of portions
of camned goods in 10 or more cans may be carried cut in the
course of one work day.

%. The methocd has undoubtad advantages over the stand=-

 ard wethod: it is considerably more simple and can be per-

formed more quickly, accurately, and sensitively, more
specifically and cheaply, while completely eliminating the
danger of wet caleination,

§., In varifying standard sclutions of tin added to
food products and in analyzing canned goods, the method has

given results that coincide.
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' B [HILEBLEX NPOAYKTAX

M. B. Medaedean -
.y

‘M3 HosocuGupckore wayuno-yucerelonarearckoro CARITAMIEQrY HICTHTYTR

CytliecTsyonias CTaR1apTHaR METOAKKA On PEIeTCHRA 0.T0BA 8 DILCR.T
ApORYKRTAX, pA3pasOTALHAR 113 OCHOEE OACMCTPIYECAOID MO1OLa Qbe, e
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AMAA BPH ITOM I OTARYIIOTeS TUUHOCTRNY, XUpPOWCHE ROCHD AN, THMOCT LK)
<X ROABORKCILL BIUHLC UMM KQICTaMI,
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rue (A G Rostep owandi, 1050) - - il pON N 00N O TINDL, Mexs

JEIM PARLT P10 e IR,

Boameii pactoo: E. - hOTOAMLL BiASABICT I KRIIBN PoCTBODAN AByXp:
BRUTHOTO 01083 difo.eraioe OKPAWINED v, o0y CINETHEIIMOR, UG-BHIIA:,
My, OKpacKOll NPULyRTa AOCCTARQLICHIS RAKOTC ...iJ,

JHETepaTyprMe AAitnme i IRCNEPHMENTAILIAN NPOBEPKA 4YBCTBiTE.L,
MOCTH N CACdUGILIoCTIL HATECTIHY KA4eCTBeHITEY DEaKLI H2 0J0B0 11075
BAIM, NTO PLAKNUA ABYXERICHTHURS OI0BA C KAKOTCTHHOM RBAARTCH Laudn
Ate NOAXOLAMLER V1R PAAP DaTKH HA 02 OCHOBE »OIIECTUCHHDTO METONA.

B 1953 r. nawnt (M. {L liayas, B. A. Busorpazosa, H. B, Mexuener
1957) na cchoBe 3rol peaxuing 65T PI3paGoTaN MUKPOMETDA QlpeIeIenyy
DNAEZ ¥ BOJAYXC MPOHIBOICTASHHEX Noscmenud. B nacroswedi padrie »
BOCTEBUAL ieibld A0paloTils METOA NPIUMCHITSTLAG K HOBWM Y¢ lonua:,
BOMTYHALMEM B Pe3yAaTRTE CYXOTC G30.1EHHA NUUWERNX NpoaykToa. Ja% srg.
To HaM Heofxoldnuo GWIp paapaldnTaTh YOTORMA CKUTIHNA OPFANHICOK.:
BRILECTR, YCTPAUMIOUNE NOTEPE OT0BA I YCKOPAKWLNE CHKNTAIGIE, yeTam .
BHTE CREIDUYHOLTh, GYBLTBATCIBHOCTE B TOYHOCTE PCARWIlH 0.70BA ¢ Kaj-
TEAHHON B yCUIOBHAX MET0Jd, BHACHHTL BJINAHIC A OTKPWIAIEMDE Kol
€TBO 01084 FIA3YPI TIRIEH, cotepriawed SnOs, w, vakoned, IaTh cpasuy-
TRALHYX) XAPAKTEDHCTHKY CTAHAAPTHOrD H HOBOTO (KAKOTEIHHOEOrD) me-
YOO8,

B pesyasTate MEOMOWHCIEHNHIN SKCHEDHMENTOB 3TH HONPOCH BELIK pr-
RIEHB, .

YUNTHIDEA HEZOCTATKY MOKPOro CROCOGA CKHTAHUA, MEl OCTEHOBIAMCE
#a tnocobe CYXOro O30.IeHIIA B Mydele. DRCNEPUMEHTAILHNMM MyTEM (roia
E0A006DaNa AGG2BKE YCKOPUTEIR, YCTRHORICHA KOWUGHTPEUMA Bro, TPet, -
Man AN CAAILBAHNA C.70BA B HETETYHER COLINHCIHNC it YCROPLHIA CRHFanL 4,
HauGosee »d@ckrupiun  OKa3aloss CwHCBNHC € BUCTATOM Martm,
2 ur 10% pacreopa KOTGROro NOVIHOCTEIR CBALIDANT 07080, 10064 BaIcHN
B nMerol NPOIVKT. TIpoficl cropar Gwarpo, Sos ofMas0BLNHE CHALRI I
MEX OCATKOB; 32 KOHTPOILHE'S ONBITE CANFAMNA Pas. MK THRLCBLX fp-
AYKTOB ¢ q0GannaMit yCKODiTe el noKasaan, 410 auerat maraus (10%) ne
AefiCTBYRT HA NIasyps THrAA.

-Jlaa eWACHENNE CHeuNdHuNEOCTH MeTolr ST NhéLaems T oepd
ONWTOE CHINTAINA RIMEBLIX NPOIYKTOD ¢ JoGasieikey 20 paaaHunuy ..
MeHTeB K anerata Mardus. lpin 310y yerawoeszeno, uto oGt-uic BPUCYT.. -
SYRIIKE B KOHCEDBAX 3eMedts {eaeso, xaiwnul, bocdop, Mean » ant

B ¥YCAQBIIAX NPCLTArdeMolo MeTold OOREAR TN 0300, HE MeUlaol
CPasiuTEALIDE ONPEICIEHNE GIOBA B THLICELIA NPOIYKTAX _
Hakaeio v g (% .\n‘. -
OpH STRMIanTHOM YuToJ0 NNl KAKOT I HB080M m‘r_u;.t
- ¢ hofapaenien . L1 R T T
' Sn 8 wr, , :
smow [ FSN | BIW | sow | RN P ELE
. - | T
Xach BOAYIIIM CYRGA - . . 4,85 4,5 - B.ox - /0 I 4,78
Moco woaaymtw€yyr . . o] 4.85 5.2 14,1 1,8 1.67 L
Mosokn kose . . . ... .| 449§ 430 | o941 | 443 | 400 | 40
Bepsmnene rosera . L, L 4,18 5.7 B8 4,79 54 45
Kaipeta .« o v .o 54 53 4.0 AL 1.% ; 4,80
xﬁwlllll e w e m e Pk ‘.B:' '!.'E i ]ulﬁ -].ﬂﬂ 5*{} F 111'.15
Tﬂa‘l = e 4 ¥ 1 + m F ow ¥ a.?’& qfﬂI . - 4!”“ ‘ln"] ! ':1:‘:
Powon soyivimincyad . . . 4,414 4,3 Fi LRICT - T
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I. Paspadioran HOPWG METOX ONpele eHiA 01083 B DHUEBRX HPOJYETAX
OOCPEACTAOM THTPOBAINIE KAKOTEUIDM. '

2. Tlpesaoxien cnocol CYNOTO CHHEAHIN NIEBES NPOAYETGA € Aobas-
Aénrex 109 pacTaopa alerarta MACHNIA, YCTPARAKRLINT TOTEDPH OJ0BA Y
}'l:mgmumnﬁ IpaIece CHENMEHNA.

. Honel aeTanion, ofuivito BCTPEUARIUAEC B NMHIICBLIX TPORYETAY.
OHPEICAEHN OI0BA HE MELROT.
4. Meton Toden, 4yscTauTOICH ) 16T BNOSHE NPHUNTEMEE POIYILTATH,

- Raynran ¢ 0005 mr ovtoRa, ¢ omidgodl, He npessiuannei = 10%,. Bucokan
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HA MpO3BOACTBO AHAAN3A. Anaana naprmt Koncenson B 10 ¥ Godee Bakis
MOXHC HPOE3GCCTH B Teuchue olHOre padaders Ju.
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ON THE INCINERATION METHOD IN DETERMINING
TIN IN FOODSTUFFS

L

by
I. V. MEDVEDEVA ‘

Food Laboratory, Novosibirsk Sci.-Taech.
$anitary Institute

In the determination of tin, as of any other metal, in focdstuffs
it is necessary to break down organic substances with which the tin is
adsorptively or chemically bonded. h '

All methods for breaking down organic substances are basically
reduced to varicus modifications of "dry" and "wet"™ incineration (5.
M. Popov, 1931; A, A. Smirnova, 1934; I. M. Smorodintsev, A. N. Adova,
1934; M. P. Bolotov, 1836&; A. G, Bosin, 5. Ye. Spektov, 1938; I. D.
Gadasgkina, 1939; V. V. Tikhomirov, F. P. Shalaykin, 194i; A. V. Ste-
panov, 1947; Ye. B. Sendél, 1349; M. N. Arkhangelov, 1950; Methods
in Determining Microelements, 1950). Some authoras (M. P. Bolotov,
1936; A. G. Bosin, S. Ye. Spektor, 1938) totally reject wet inciner-
ation in determining tin, since for an extremely long time it has re-
quired a great number of reagents and is accompanied by the liberation
of toxic wvapors and gases without eliminating, however, metal losses,

Large quantities of protein and fats can cause noticeable flucg-
tuations in determinaticon results {M. P. Bolotov, 1936). The opinion
existz (B. Ya. Glazman, S. S, Barsutskaya, 1928; N. D. Podobed, F. A,
Chigirinskaya, 1938) that some acidic methods of incineration, e.g.
stn‘ with addition of Berthollet's salt are unsuitable for breaking
down organic metal compounds of tin or copper, while incineration with
nitric acid, moreover, does not break down fats,

Dry incineration, in spite of its advantages (simplicity, in-
expensiveness, absence of noxious vapors and gases, etc.) for a long

1
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while did not find acceptance owing to significant lesses (evapora-
tion, transition into insoluble state} in direct ineineration and
the duration of incineration without the addition of accelerants

(M. P, Bolotov, 13936; A. G. Bosin, S. Ye. Spektor, 1938). In direct
dry incineration of canned products, M. P, Bolotov {1936) obtained

a yield of tin from 4.4 to 96.1%. The author made the assumption
that during incineration, a large role should be played by ash ele-
ments of tha product being studied or variocus salts added toc the
subsetance being incinerated, which can eliminate losses of tin and
accaelerate the incineration procass.

Various researchers proposed the addition of salts which, by
accelerating the incineration process, simultanecusly bind the tin
into a non-volatile compound, Thus, Klein (1903) proposed magnesium
oxide for accelerating the incineration of meat, bleod, milk, and
other products. His method was used by A. A. Smirnova (1934} for
ineinerating corganic products containing arsenic and by M. P.
Bolotov (1926} and A. G. Bosin (1938) for determining tin. The
composition of the accelerant was supplemented hy other substances:
sodium chleride and acetic acid (M. P. Bolotov), sodium potassium
acetate, ammonium chloride, and sodium chleride {(A. G, Bosin).

The primary part of these accelerants is magne gsium, which in-
hibits the evaporation of tin by apparently forming a compound akin
to magnesjium stannate.

Also described in the literature is alkaline incineration, i.e.,
incineration with the addition of sodium and potassium hydroxide in
determining copper, boron, zinc, iron, and other elements in food-

stuffs and biological materials (R. I. Lirtsman, L., M. Kul'berg, 1936);

T. Ye. Gulyayeva, 1950; L. M. Kul'berg, P. A, Soyfer, 1%51: Hoffman,
Schweitzer, Dabby, 1940),.

In determining tin in various canned products by the standard
method using wet incineration, we produced significant variations
in the amounts of tin discovered, especially in analyzing canned
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products of animal origin, ¢ontaining muech fat and protein. For

instance, in two parallel tests of canned "Cod Liver" we found
64.25 and 25 mg/kg of tin, "Broiled Cod" - 15.4 and 43.5 mg/kyg,
*pork Stew" - 46.25 and 79.25 mg/kg, etc. Tests of these canned
products burn extremely slowly and require a large amount of niftr ic

actid and liberate much nitric eoxide, incineration being accompanied

by strong frothing.

The amount of sulfuric acid recommended by the All-Union Stan-—

dard is insufficient for complete break down of organic substances
in simillar tests.

Thus, the wet method of incineration for determining tin in
foodstu{fs was found incomplete and therefore, during the develop-
ment of a new method for determining tin in foodstuffs, we checked
on the dry method of incineration in a muffle furnace,

At first, we conducted two series of tests on incinerating
foodstuffs without adding accelerants. In the first series, pro-
ducts of vegetable and animal origin were analyzed which were free
from tin, having added measured guantitites of the latter in the

form of a standard solution of SnClq. In the second series of tests,

tin was determined in samples of various canned products.

It was established that lesses of tin produced durxing direct
dry inciperation in a muffle furnace are extremely appreciable and
fluctuate within a wide range.

Thus, for instance, losses in incineration of air-dried bread
with added tin are significantly higher (91%) than in incinerating
air-dried nutritive ration (from 35 to 51%).

Losges In incinerating samples of canned vegetable products
fluctuate from 2.7 to 77.6%, all the tin being in soluble form.
In canned products of animal origin, tin losses are significantly
less - down to 40.5%; on the average, they constitute 10.3%, but
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most of tha tin was found in the sediment,

In samples of cannad fish products, apparently awiné tc their
content of a large amount of calcium salts inhibiting tha evapor-
ation of tin, it was frequently totally discovered (even added in the
form of a standard solution of Sncld}, all the tin being found in
the sediment (1,300y; 1,166Yv); while in solution there were either
traces of it or it was totally absent (0; 18; 56y).

The mathod developed by us earlier {1957) for converting in-
gsoluble tin compounds into solution by means of vigorous reduction
of sediment with granular zinc in a stod medium allows us to
totally reveal all the tin in the sediment.

According to Ye. B. Sendél {1949), tin in wet and dry forms of
incineration turns into E-metastannic acid, insoluble in acids.
However, analyses conducted by us on various canned procducts showed
that in incineration by the dry metheod, tin often can be revealed
in golution. Specially run experiments (30 determinations) estab-
lished that insoluble tin compcunds [SnDZ} during incineraticn part-
ially turn intc soluble compounds.

Our experiments in incinerating foodstuffs without addition
of accelerants showed that although in some cases we also totally
discavered the tin {mainly in the =sediment), more often it evap-
orated; moreover, incineration takes place slowly and incompletely,
with the formation of molten ash.

Standing before us was the problem of finding an additive
for dry incineration which would eliminate tin leoases and acceler-
ate incineraticn, as well as explain the effect on the tin gquantity
found of the enamel of the procelain crucible which contains Sn0,.
We tested alkaline incineration (with additive 0.ln NaOH) and
incineration with magnesium acetate additive.



Table 1
Incineration of Foodstuffs with Addition of Tin and
___Magnesium Acetate )

Name of Weight, added Found %

YPoodstuff g mAGnRes U tin,y tin, ¥y BYXTror
acetate ' '
bread ,air-dr. 5 Iml 5% S00 366 . -26.8
B e seraa 5 Iml 10% 500 370 =26.0
e asras 5 Boom S00 380 -22.0
- PO, 5 w u znn lE3 _1355
" & B & N A & 2 " n znn 190 -slﬂ
ration, a,.-d. 5 4m]l 1% 300 260 -13.4
bread, a.-d.. 5 2ml 10% 1,000 1,000 0
" " EEE R 5 " " 500 433-3 -3|3
® e errms 5 wom 500 500 0
" T REFER 5 - - S'Du Suﬂ u
B e eanrs 5 Jml 10% 500 525 +5,0
- FEET AR 5 Zﬂl 1{]% 2Du lgﬁ _znﬂ
- BE AR 10 " " 2'DD 203 +1|5
Lo 10 v 200 201.7 +0.85%
maat, raws... 5 1ml 10% 500 455 -9,0
M e eawus 5 " n Sﬂﬂ 355 -‘29.&
LN 5 2ml 10% 500 511.7 +2.3
" WOk kAR 5 n . SDU 505 +1-D
. " saaaans 4 ro" 100 Igl.s +1.5
meat, rabbit,
air-dried.-- 5 * o w 200 195.5 =-2.25
Milk svecreens 10 . 200 196.3 -1.83
vermicelli
with oil+-- 19 " " 200 191.8 -4,2
cabbage...... 10 Jml 10% 500 501.5 +0.3
gelatine..... 2 2ml 10% 200 199.3 -0,35
tomatc
PASEE. « 441 10 "~ - 1,000 99(%.3 -0.97

An attempt at using alkaline incinerxation turned out unsugcess-
ful, since findings were obtained either exaggerated or teoo low;
incineration occurred slowly and was accompanied by swelling of the
substance, formation of a relatively insoluble alloy, and breakdown
of enamel of the porcelain and quartz vessel in which incineration
took place.

An eddition of magnesium acstate was more effective. To
establish the optimum concentration of magnesium acetate, amounts
of foodstuffs of vegetable and animal origin free from tin were
mixed with a measured guantity of the latter from 100 to 1,000y

5
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Table 2
Quantitative Determination of Tin in Foodstuffs
(burnt with 2-3ml 10% sclution of magnesium acetate)

Inciner-

naxs of weight,| Amount of tin, Tin %
foadstuff g ' s ' found, error ation
{cannead “found added Y - conditions
products)- in -
weight
gugar naize| 10 201 - 204 +1.4 jporcelain cru-
el clble
" eeees]| 10 201 100 209.6 -0.4 jguartz cruc.
- EE 1n 3&2 ——— 3&5-4 +'D|u9 Pﬂrﬂ&lﬂin Cr.
' senas| 10 302 100 414 +3.9 |quartz cr.
mandarin
ecompote..| 20 800 200 1010.8 +1.2 |porcel. cruc.
foeeeas| 20 800 ——— a08.5 +1.0 "
apricot
compote...| 10 1,038 -—- 1,037 -0.1 v
P S i 1,038 200 1,248 +0.96 "
pork stew..| 10 205.0 —-— 203 -0.9 "
" ase.| 10 205.0 200 394 -2.7 "
PooL.ea] 10 205,0 200 409.5 +1.74 "
condensed
milk.....{ 5 727 - 765 +5.2 "
P . 727 200 931 +0.5 "
flounder in
tomato pt.] 10 3,025 a— 3,157 +4.0 {porc. dish
* easse] 10 3,025 200 3,3683.3 +4.2 |guartz cruc.
" oeeaa! 10 1,042 -—- 1,060 +1.7 |porc. cruc.
" oee-ea] 10 1,042 200 1,316 +7.1 |guartz cruc.
chastik fish
in tom.pt.} 10 1,225 200 1,449.5 +2.0 |porc. CEuC.
o & mmoaa lu’ 11225 - 1;1?3 -3-8 " -
eel-pout in
tom.paste.] 10 1,472 ——— 1,498 +1.7 "
" R 1ﬂ' 1.'-4?2 zﬂ'n 1]6&4-5 -415 n
flounder in
Dil - oa 5 ‘25-35 ————— 431!3 +l-4 "
" ywe.a:] 5 425.35 200 627.7 +0.3 "
Average... 2.3%

Findings produced upon adding 2=-3ml 10% sclution of magnesium

acetate are fully acceptable; samples burn rapidly without losses,
with the formation of crumbly and porous ash.

Analysis results of 23 samples of canned preducts (Table 2)
alss attest that the zddition of 2~3ml 10% sclution of magnesium
acetate is fully satisfactory for binding +in; samples burn rapidly.

6
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Error in datermination doas not exceed *10%.

In order to eliminate possible effect of the enamel of a por-—
calain vessel on the tin determination results, incineration of all
canned product samples having different additives was conducted
liﬁultaneoualy in a porcelain and guartz vessel. From Table 2 we
can see that similar results are obtained in this connection.

Conclusions

1. Our research shows that the wet incineration methed of
foodstuffs in determining tin can be successfully replaced by dry
incineration in the presence of magnesiuﬁ acetate, which is an
accelerant and tin-binding substance.

2. Without adding magnesium acetate, dry incineration occurs
fragquently slowly and incompletely, with large tin losses.

1. Analysis of 23 jars of potted products of vegetable and
animal origin show that the method developed by us for dry incin-
aeration in the presence of 2-3ml 10% sclution of magnesium acetate
produces totally acceptable results. Samples burn rapidly, with
the formation of a crumbly and porous ash. Error in determining
tin eguals £2,3% and does not exceed *7.1l% in individual instances,
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METALLIC MUDDINESS OF BEER,
EFFECT OF TIN IONS ON THE COLLOIDAL STABILITY OF BEER

by G. Michel, B, Gagnaire, and Ph. Lebreton

Laboratory of Biological Chemistry of the Catholic Faculty
of Scienceag, 25 rue du Plat, Lyon

(Report received 2 May 1956)

1. Introduction

Upon being stored from several weeks to several months,

beer often loses its oriqinai clarity; it is marked by the

'appenrance of a diffuse milky veil, a more or less thick

floccule suspended in the liguid, or even a plainly distin-
gulshable praciﬁitate. .Several factors may contribute to the
formation of such muddiness; a drop in temperature cauvsing a
raversible muddinessz or muddiness from cold, oxidizing sube
Btances promoting the onset of permanent muddiness, finally,
some metallic ifons.

Numerous works on the formation and composition of
mudﬂiness of heer emphasize the interest that this prohlem
presents in regard to colloidal stability. We shall cite
the studies of Sandegren (15), Hartong (7}, St. Johnston (14},
Biserte and Scriban (22), Lhoest, Lontie, and De Clerck (10},
whoge conclusions are sometimes not precise: the nature of

mucddiness atill appears poorly known: we only know that
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proteins, tannins, and penfoseu are its principal componenta,
I ' More recently the works of Ljungdal and Sandegren (11), da
- Bangough and Harris (1) contributed some additional data on
the composition of muddiness from cold,

In regard to muddiness of diverse origin, metallic
nuddiness presents a cartain danger; the poisonous nature of
salts of heavy metals, of tin in particular, was pointed out
a long time a2go. Luers {12), quocted by Preece (13), points
out the tendency of metals to prncipiﬁate nitrogen compounds
and considery tin as particulerly dangerous. The works of
Gray and Stone (5} on oxidation of beer and its extent
direct their researches toward a comparison of the diverse
forma of its muddiness. The authors note the catalytic action
of copper on oxidation while pointing out that for iron and
tin direct precipitation comes to the forefront. Helm (8)
carries out nephelometric measurements on beer treated with

| En*+, Fe++,-Cu++ and admits that tin promotes permanent mud-
diness at the expense of reversible muddiness. Dedaisieux

{3) studies variations of muddiness produced by 1 mg/l sntt

in terms of pH and notes on finishing his studies: "tin is=s
dangerous for the pH of beer; it would appear that the influ-
encea of tin is not due to the greater affinity of colloids for
tin, but to the fact that the isoelectric point of combination
of albumin and tin is closze to thé pH of beer.®

11 In fact, while all the authors are in agreement in

E ascribing to certain metals a role in the formation of collcidal
l_ muddiness, their opinions differ when it ecomes to explaining

[: their influence. Is not the recent opinion of Hever (9}
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finely shaded? “The heavy metals like Cu, Fe, and Sn are
dangercus in must and beer hacaﬁse thﬁy can form inscluble
bonds with proteins or influence oxidation catalytically."

We have therefore tried to provide certain answers
to these unrerolved questions by meaans of a systematic
study of intervening factors in the genesia of muddiness
stemming from tin ions,

2. Techniques Used

Our experiments were on two light beers A and B
with a density of 12,6" Balling differing in the flow of
brewing tubs and the time kept. Thay were araciously pro-
vided by the Central Office of Lyon Breweries, to whom we
offer cur thanks here,

For treatment witﬁaéigﬁTg:;T we used hydrochloric
solutions nféﬁgiﬁgﬁfzzihe prepared in accordance with De
Clerck's technique (4).

Measurements of turbidity were made with Maunier's
electrophotometer, a 72 screen, with the tub 10 millimeters
thick, This method avoids the defects of Zeis's Pulfrich
napheiometer. where visuzl compariscon and the irreqularity
of the glass of the bottles can serve as sources of error.
Cur results are expressed in the scale divisions of the
electeophotometer's drum reduced by the colorimetric absorp-
tion of the bottom part of the pure heery "Meunier turbid--
ity."
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For thﬁ first beer A, a series of tests was conducted
on concentrations of sn’t varying from 0,05 to 2.0 mg/l. The
besrs containing leas than 1 mg/l of sntt aid not show any
appreciable muddiness; the threshold of action was less
elavated for beer B, baing reached at only 0.2 ma/l.

++ of 3.5 and 10.0

We than employed concentrations of Sn
mg/l for A and of 2.5 and 7.0 mg/l for B. The results are
shovn on the curves of figures 1 and é, which indicate the
developrent of turbidity in terms of time and the effect of
concentrations of tin. The temperature was maintained in
both casea at 17-18°C; the course of the curves is identical
for both of the studied beers,

Fig. 1., Beer A. Formation of muddiness in
terms of time.
(1} Turbidity (2) Days

(See page 933 of text.]

Fig. 2. Beer B. Formation of muddiness in
terms of time. :
{1) Turbhidity (2) Days

[See page 934 of text,]

b, Influence of the Redox State

It is generally admitted that metals can promote the
formation of muddiness in beers whose Redox state is modified
by thﬁ addition of a reducing or an oxidizing agent. A
firgt series of tests was conducted on bear A with variable

quantities of ascorbic acid and of cysteina hydrochlorate

Uy
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in urﬁﬁr to cbserve the influence of the nature and thﬁ
guantity of the ruduciné agent on the formation of tin muddi-
ness. In the tasts, the Redox !tate.wnu verified by tha deter-
mination of the indicator Time Test (I.T.T.)* according to the
method of Gray and Stone (5). 1In the presence of the employed
reducing agents, the beer discolors immediately the dichloro=-
phnnoi-indnphenul, which shows its heightenedlrnducing pcuﬁr.

The resulte are presented in Table 1,

Table 1 [see pages 935-936 of text].
1. Beer treated with 3 mg/l of sn™t:
2. Ascorbic aecid, mg/l

3. Meunier turbidity at the end of:

4, Day(s)
%. Cysteine, mg/l

6. Beer treated with 5 mg/l of sn*t
7. Beer treated with 10 mg/l of sn*”

A second series of tests was carried out on beer B
treated with 2 mg/l of sn”! to which had been added a vortion
uf ascorblc acid and subsequently ammonium persulfate, a salt
vhose catjion is not detrimental to colloidal stability: the
Y.T.T. is then practically infinite. The results are sum-

marized in Table 2.

¢ Indicator Time Test: Speed {in seconds} to 80 p,
100 of a standard solution of dichlorophenol-indoplienol,
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Table 2 [see page 936 of text].
1. Meuniar turbidity |

2, Time in days

3. Sample

d. Sampls l: basze refsrence,

$. Sample 2: ! millimol/l of azcorbic acld.
6. Ssmple 3: 1 nillimol/l of persulfate,

¥

L~
c. Effect of the State of Tin Oxidation: ATin Muddiness
We have consldered seaveral smamples of beer under the
same conditions as before but replaced -simAchloride with
quantities of stannic chloride corresponding to 5 and 10 mg/ 1
of tin, Prom the first day, there was considerablie muddinaess
' FP P LT AL AL
which was quite different in aspect from #imnturbidity, while
the latter lovked like a hemogenecus veil, precipitating slowly
and only in the case of strong concentrations, it formed here
very rapidly a dark~brown deposit, leaving the beer on the
surface quite clear, It is probable that this difference in
aspect corresponds to a difference in tha mechanism of forma-
tion. In any case one can conclude that the harm from
sntt 4, certain, although the practical interesgt in
stannic muddiness is guite reduced.
CE Pl atutd
@. Insulation and Preliminary Study of TimaMuddiness
p L Y
Several samples of beer received doszes of *irchloride
ranging from 3 to 10 mg/)l of Sn++, At the end of 3 to 4
weeks turbidity reached its limit vlue and the muddiness was
collected by means of centrifugation. The precipitates,
after being washed in distilled water, centrifuged, and dried

in a vacuum, presented the appearance of a brown powder,



" In a preliminary study with a complate analysisz of tha_1

muddiness, we investiq;ted the presence of tin and determined
tha percentage of proteins for the eventual support of the
hypothesis of its formation. We calculated the parcentage of
proteins from the amount of nitrogen determinad by the micro=
kialdah]l method for variable concentrations in the tin

chloride. Tabhle 3 below shows the results,

mable 3 [see page 937 of text].

1. sa** mg/1 6. Cysteine hydrochlorate
2, Antioxidant ~ 7. Ascorbic acid
3. Collectad muddiness 8. Cysteine hydrochlorate
4. Parcent of nitrogen 9, Ascorbic acid
5. Parcent of proteins

{N x 5.83}

We can already prove that the weight of the precipitate
increases with the amount of tin, which is the reduction-
oxidation state ¢of the beer. The percentage cof proteins is
almost constant for the different doses of tin and allows us
to predict that the process of formation of £he muddiness
cannot be reduced to the simple formation of a metallic
proteinate,

Study of the tin in the muddiness is interesting.

In fact absence of the metal favors a purely qatalytic action
in the formation of the muddiness; the spectrographlc method
vsed permitted tin to be detected in the examined precipitates,
The same tests were repeated after diglysis of a suspension of

the muddiness for 48 hours in distilled water kept at 2*C, All

092
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the tﬁsts confirmed the presence of tin: it is thus a per-
manant constituvent of the muddiness. |

d, Discuvasion of tha Results

_ The results shown above make it pussible to spacify
cartain points concerning the action of eiwssalts in beer.
(1) In the first place, it is absolutely certain that
the tin salts exert an intense harmful action on the beer,
All the tests, with the doses varying frem 2 to 10 mg/l of
EHI+, wore positive. For smaller amounte up to 2 mg/l, the
muddinese appaared more slowly or did not form at all, The
samples treated with concentrations of ﬁ.US to 0.20 mg/l of -

sntt remained perfectly clear for 2 months,

{2) We established that the action of the tin salts is
rapid, The curves shown on figqures 1 and 2 indicate the
appearance of muddiness on the first day. The muddiness

incraases more slowly to reach a limit value at the end of

3 to 4 weeks., Affected beer kept for several months maintained

a turbidity that was practically constant, One can already

eliminate the possibility of retarded action by the tin salts,

IO

Contaminated beer, when drawn off, rapidly develops td#, mud-
dinegs., If it is clear after baing bottled for 24 hours, it
is gquite probable that there will not be any eventual muddi-
PR LD
ness from the presence of the~¢4aﬁgalt.
{3) Flnally, it is interesting to attempt to explain
the mechanism of operation of the tin in the formation of

muddiness: catalytic action or direct participation of tha

092
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thasla that should be ratained:

innl. 1t clearly appears that it is the lattar hypo-

{a) The turbidity, and consequently the amount of the
eollacted precipitate increase with the amount of added tin,
But a catﬁlytic action of the metal is denoted by the acquisi-
tion of a muddiness noticeably constant regardleass of the
amount of the catalyzer used.

(b) The kinetic factor in the formation of muddiness
is identical for 2ll the I.T.T. of beer from zero to infinity.
It is equally independent of the nature and the quantity of
the reducing agent used. But one knows that permanent muddi-
ness iz greatly diminished when one reestablishes the I.T.T,
at zaro by the addition of ascorbic acid, for example, Tin
muddiness then certainly arises from a different mechanism
and the action of the tin salts on the pfnblem of oxidation
is set aside. -

{c) All the precipitates containing tin confirm its
effective participation in the formation of the turbidity.

AL ocea

One could object that cclloidal timshydroxide is carried away
by the precipitate and that dialysis is unable to separate it.
This last evidenca can now be discussed, It is in fact pos-
gible that tin is not found in the turbidity in a ecoembined
fnrn,.such as that of a proteinate, for example, and that it
it is only attached to the surface of the muddiness. Never-
thelezs, in regard to this hvpothesis, we can still speak of
direct participation by tin. We have experienced the follow~

ing: In a collodion sac, a solution nf-béﬁxchloride in a

BB rrrratiiss



convenient tampon is placed for dialysis against the beer,
the temparature being Xept around 3-4°C, In all our tests
with different pH, the beer was muddied, while the neighhoring

‘bear placed under the same conditions in contact with the

tampon solutions containing no tin remained clear. A part
of the tin salts therefore participated in a dialyzable
form in the formation of the turbidity.

{4) It is necessary to make one last comment. I¢f

T IAAL
tha ﬁ\snlts induce muddineas in the beer, the intenaity of
their action varies greatly from cne beer to another,
Systematic tests under identical conditions have proved to
us that the turbidity in a given time varies within large
limits, It is probable that the condition of the constituents
of the beer, the stage of protein breakdown in particular,
plays an important role in the formation of tin muddiness,
en** ions have undoubtedly a special affinity for certain
groupings of proteic molecules. The quantity of these func-

tional groupings varies according to the materials first used

and according to the processes of manufacture, which can explain

the obgerved differences.
RESUME
The action of'ginﬂphloride on beer wag studied with
varying concentrations of sntt, Turbidity increases with the
amount of tin present and soon approaches a limit value vary-
ing with the beers used, It is remarkably constant for any

given beer regardless of the Redox state of the medium,

e
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‘wdn :iitgxprubahly exercise a direct action on tha
formation of the muddiness either through combination or

through adsorption.
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= ANALYSIS OF FRUIT

112

JUICE BY ATOMIC

ABSORPTION SPECTROPHOTOMETRY

Ry W. J. PRECE and J, T. B ROOS

Atemic absorption speciropistomelry has boen osed
camwend Truit e with those in e mon sk s cins.
o, UL fhee wrrunt of tin v constderably higher in
e ashing procedure is regwirad,

Introduction

The determination of teaves of comtaminine leached from
e i which foodstutls ane stored s of considerable
oM imporlanee.  Fomlstatfs which are stored in cans,
spnially Bhose such ss fruit juices which contain a certain
bl aidity, are liable o dissodve traves of tin. iron and
ol fiom 1he container.  Sron oy be determined readily
wtha-phenantholin' or similar reagents,® bat the daterming.
ol ket with dithizone® and tine with, For esanipke, dithiol
v b ane tedious and suscepnile oa sanes of interter-
oy, bar this peason, the possibiling of wsng alomic
~soaplign spectrophotemet ey for the deteiunnition ol iron,
el amd tin was imestimied, Howeser, it seon become
yrseen] izt the conventriction of feid inthe ~ammnles anabsed
by daw Top dinect determimion. Since the atomic
cunpiion echidgue s boale rapid and rekitisely Tree Irom
swrlrerwr, attonlion was focusad on developing @ awthod
<y pqualy Eapid sample pre-treaiment,

e shetermmination of 1in by atemic abworplion specifa-
dwinetry has beun described by several authors, mst of
e hgne weed air hyvdrogen flames.  The sensitivity of e
sorplinn vt Lhe air-acets lene fame was found by Gatchouse
AWl 4o be abowi 5 prm. Allan® used the s hyy clregzen
“Ape fob imcrTASIAR ik senmalivity,  Anues & Wallis' vsed the
ST mapous pade-acetybene Mame For Ui delemmuinatisn and
*omd tliet the sensilivity was intenmesiawe berwcen that of the
e Indiogen and oir-acets looe fames, Ames® s recenily
wrreded That interfercnees whicl aweur mthe aw -bdoogen
Proc miay be elimtimited when (he nirous oxide-acenlene
e b, .

e aomic absorplion deermination of iron has been
viravely iavestipated and it reported” 1o be wiriul by
tederenee-Freg.  The determination of e i plant maderial
o hesergnestt has beon descriped.

Experimenial
‘eparstms 2nd reagenis

A tuicam SPUR Atomic Absorption Spociropiuvongter
waphety with triple lamp wirtgt and gitrows oxide conirol
-l wigs gesd throuchout thes stisdy,  The e supply was o
Vowtin SPO3 Adr Compressor, amd covorder trwes were
caungd on o binicam S Heoearder,  Tollow ilboede
Bopewere supplied By Pre Uindcam L,

v Gullin Chrlst *Universal Jumor 1 cenirifuge tsupplied
cedadloe & Cieorge Lid, Londony was gl for emoat of
= rombed miitler.

ek solution, LO00 ppas: 1-0 2 o ligh purity fron
4% 200 1 was dissabvesd in 20 n o0 hdrochloric acad

Y %i Kl Agric., 1969, Vol. 20, July

J.—The determination of iron and tin in canned juice

o cumpare the copeenirations of iron aml tin in
™ signiticant difiereoce was Toand in the kevel of
caived samples,  Fle delerminahon is rapid, and

tsp. @, |+ 1&)and § ml of 100 vol. hydrogen peroaide, 1he soku-
tion bailed 10 remove excess perosnke ond diluted 1o | itreina
vilumetris Mask. .

Tin stock solution, 100D ppm: 1-0 g of Specpure tin metal
was distalved in 208 ml of hydrochioric acid (sp. gr. 1-16) and
diluted to 1 e in o volumwine fask,  This sobution was found
Lot e slable Tor o least sis mnoths,

Mitric acid tsp. gr. 130, hedrochioric acid (sp. gr. 1-16)
and perchloric acid W, sl suld were all of analyiical re-
agenl prade guality and were sed without further puritication,

Sotulions w0 investigiling pessible interferences were
prepared from analstical reagemt grade chemivals untess
atherw ise spegified.

AM solutions wers mude up in de-ionsed water,

Iy estizatlon of fstevmenial conditinm

frow

With o moenochromater slit of O-1 mm (corresponding 10 a
specirum handwidth of U-6 mm) calibration priphs lor iron
(0 KU pped were obtned at differsint acelylene low rales
hetsecn 90 and 1,500 ml pe and ditferent betuhis (between
05 and 15 ey o the lisht path above the burner Lop
eburoer height” or “ulservanen height') The air fow rale
wuk Beod ol S e gvin. Bestwonsitvny was obtained with the
resonance ling at 283 nmowsing an acetvieng Bow rale of
1206 b min and Burer heights of 008 o |-G om. The
effect of varying the sl width between B-G8 mmnd B-15mm
was wlay investivaned.  Prediciably, best sensitivily was ob-
jincd with the smallest shic width, and sensitivity fell ofT
alightls with waler slits,  The scnsitivity in 3 nitrous uxide—
acetvlene Name was lower than that achieved in an 2ir-
ey ke Mame by g fackor of 2,

i

Using a nitrowus oxide fow rate of 5 ire min, the effects of
variations in the acetylene Mow rake {3000 -5.000 ml mint and
burnet Teight (0-5-1-5 cmib oo ihe tin abserption were in-
vestigated b The most sensitive 1in wavelength (2561 nmi.
Host sensitiviey was foand when the avetylene flow rate was
groaer than 4000 md min, wide o burser heighl af 0-5 ¢t}
increasing the avets lene Tow rate above 000 i mia pre-
duced a weligible increase in semsitivity.  The ellect of sln
width was similar by ik fur ren,

In an air-aeety lene fame, cven a highly Teel-rich Dame, the
sensitivity was lower by 3 fucter of 4 compared with that in
mitros onddde aoety e, tnd ws nol further investizawed.
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438, Price & Rous: Anafrsis of Frit Juiee by Atomic Sbsarplion Spectropieiometry

Recommended oremsting conditions for the determinaiion
of both tin and iron are summarised in Tabie .

Twterferences

Constituents of Truit juives Likely to interferein the estima-
vion of iron and. or LR #re polassium ions, crtric acid. phos-
phate jons and sugar.  Investigalion showed thal, of these,
both chric £cid and sugar interfored sericusty in the deraving.
von of iron, whilst the determination ot tin in the nitrous
onide-nemiylene fame was free from interivrence. The
depressive etfect of oitric avid and sugar on the o ghsorption
was more noticeable i a Tui-rich air-acety tene flame than i
tean Alaine ; incither vase it could becompherely remuowved by Lhe
addition of phosphate although very much mere phusphate
was required when using a fugl-rich lame. Typicalty, using a
lean {therefore hut) flame. the addition of &0 ppm PO
completely eliminated the deprossive eifect, un 5 oo of i,
of 10000 ppen 115, sl vol.d citrby acid. The cltect of vitric
acid counld 50 e elimnaled by using o propanc-tros
oxide ar an aveivlene -nitrows oxide flame, but with a sawrilice
ol some sensitivily friren.  Because of the necessily Ly work
pnder conditions of (MU itan sensitivity, and becatee
Fruit juices normally contain at feast 20 ppn of phosphale
ion which is sulboient to overncome the inlesFerence ITasn
citric acid. a lean air ucerleng flunie was wsed for the dewer-
mination of jron. The elivels of udded substunees on the
iren absorption are sunminarised in Table 1L

Development of the method

Dry ashing of samples of fruit juice was found to be un-
satisfactory.  Nui wunly win prior evaporaten of the samphe
required, tut hextime al 300 550 Tor Tour bows angl lonper
was insulficient (e ash e samples compleicly, et ashing

Tamr |
Recowmended nperaténg codilions {or inn und tin
Irun Tin

Waseleniplh 2483 TR 3 in
Kl widL 008 -1 mm G084 |
Spoctrars Bandw idihd-5-0- 6 e 0T O-9nm
Bumner height 0-%-1-0um nSom
Oxidant Aigr, 5 1Tnin Mal}, 54 min
Fuel Aceivlene Aceivlene
Fuel Aow rate 1200 yad amin A0 ml in
Soale EXpansLEE -3 wimwes ToC
Calibral
snndards 0-10 pyun 0-5 pprm

Tants 11
Eieet of pdded subritunces an iroa® abarption

with 3 mixture ol nitric acid and perchloric acid procoy
smoothly and efficigntty, bul much of the tin in the
was precipitaied as hydrated stannic cxide unider shese
ditions.

The possibility of using 2 simple dilution of the juice fog
direct determination of iron and tin was investigated.!
order to ascertain the effect of siscosity on such a medf
knowtr quantities of iron were added to successive dilud
of natural orange juice.  These were aspirated in the atd
absorptien spectrophotometer, and the apparent conce
tion af fron was detcrmined for each solution. 1o :;q
climinate possible interfcrences, these determinations
perfonmed using 2 hitrous onide-geetylenc Rame. The
are shown in Table KL
Procedure ..

A 20 ml portion of the samyple was transferred to a 1M
volumetric fask, 10 ml hydrochloric acid was added and;
sample was diluted to the mazk with water.  Afier Lhorg
mising a4 portion of thix solution was centrifuged {or.]
conveniently, Llteted) fur analvsis, C alibration stamdi
were prepared ler iren (818 ppm) and tin {0-30 ppm|
[, twiaol) hydrochlosic avid.  LUsing Lthe instremd
wpttings recommended in Table 1, the staridard saluty
falluwed by the sapple soiulions were kspirated,

Avcuracy g reproducibiticy

The accucacy of the proposed mothod was assessed,
analysing samples 10 which known quaniities of itoe an
had e added,  The recoveries obtiined are given in T
1v. The reproducibilities tespressed s stundand deviatig
For buth won and tin were caloulated on the results ol e
replicitte analyses: eleven 20 ml portions of a sample of §
apple juice were treuted as oullined under "Procedure’ §
aspirated Tor iren and o, The resals are summnriscj
Tale V. The smallest concentrations of iroa and tin i
undiluted quive which coubd be derected by the propa
procedure were U-5 ppan and 2-5 ppm respectively. Th
fiswres are squnalent 10 absalute detecnon limits of -1 |
and 0-5 ppra respectingls, but the vilues will vary somed
from vie hollow cathode lanp o another. .

)

Results sud DHMscussion :

The concantrations of iron and tin were determined in b

wrange jue (frosh, boled and canned’ and pineapple z

(bouled and canked).  Each samphe was analysed in duply

aooording to the proposed methoed.  The resuiis are givey
Table V1.

Tame EIE
Effeet of dilutivn of [redl Juice oo ifun ropomse

Substance Concenirdninn Abserbance  Errot, :
N - acid w0 WTTLE . pRov—

Lig. . . LE] \ . . - " .
ﬁirira:;id 100 “m g ’iﬂ:“ L‘I‘ Sdution, Dl Tron iran Erry
Su 4.F 0 o4 *4 mljuive HA W Facior Preseot, woncenira- .
i _: 0-[Thuee . M LG, Y
Citric acid 50 ppm AR AEL] a5 oo A
Cleric acid 106 pran I L 1 it o L) 2 -
Supar 47, 0-]4Tene ty 3 =0 00 1o 03

ik 1 1)} 19 s

- -
.:iﬂ P fEon in el cas J:; 3. ;:ﬂ ::.I: :H
AN Air- gocty lene dlanw . ¥ [.35 00 147 By

e fuel-rich air-acety ieng N

J. Sci. Fd Agric., 1969, Vol. 20, )
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TakLe WY
Recnveries of added Icom and tin

Tim, ppm

Prom, ppait
Added Reviered Addud Rucoyeresd .
Sampic A Sanple B Sample A Saniple B
. - C— '
(1] Ia M7 0, 3 L a0a, 470 -1 M-} -
1 :} G-} i-l. §0 [i] -0 R-F 453, A0
h -5, L K- -4 183 L Byl, oh0 SI'I"S‘.. 5B+5
Tami ¥ TameL Vi
Mepraducibility of the nwihod Trow med Ln in (reil joice
,,,,‘.p M. fran found, ppm Tin Fonend, poem Hrard  [Rscription Iruen. pum Tin. ppm
Vo A0 134 — Fresh oninpe juive )-8, At § 1%, 7-%
-0 146 A Botuled oooanee Juice 1.5, 25 M, 2s
} MR 114 ] Rottled vrmnpe e 2, 20 45, N
. 5K 144 < Botthed piocapysle g (ETEN 43, X0
+ i BN tar 12 Lanned vounps e »5 24 65, 0l
. Ly B 8 [BL I Camed coange juise n-5 o35 1153, 115
33-H 112 2 Canmed vrampe e 25 25 115, 120
' b 10 4 Cannad prweapphe fune 17-5 17-5 130, 135
' h) B : 14}
- ot 11 4 . t5q
Bt 25k [ £1].

JETLI | d.-:u:ﬁm B2 ppo iy U7 L&y oor 2030,

v v e s, vers linthe diferciee @aits i il come sy
-yl irone i canired and botthid juise. Hlasgaer, Ui vuen-
Lt ol din appodry to b sgeediivasds diferent, ith
mred) e Baving predictably a mueci higher concem ration
WF B

e altgmpt w s ala made to delerming loak e e sinong
sy b 10 devel of fead presom L a3 ] s e o 1
odowcted, ke indicates @ deid enignt of (e o o-5
Lt e snbiluned samiplcs.,

oo of the high sagsr content of juice, undifuted
vt Dase o high viscosity,  This reaula in 2 rediees

¢

didurion this clicel Povonnes less sl iess impaciant, wnd a 123
didunen of the june s sallicivot Ly minisnse the erree in-
corred. A S dilution s e adeguate to prevent Blocking
ol The setrous aade Burmer by 1be sample soletions.  Addition
of Tl of 17, thy vol,) phusphore acid Lo the dibded samples
prior 10 analysiv o ecomnemded as & prevanlion acains
CItEe smerlerenve, especially for sumpbes low in phosphate
oF high i wron.

e Unicam 1ad.,
York Sircet,

coabe Tl il AN EOMRC Abol Lo spectrepivtomeRT. Cuambridue Reoitned 20
cou repicithy giving Fise 10 Jow reulls. Wath incrensing * ,'.‘ﬁl‘u;.;ﬁ“;'i'u‘.?f:ﬁ_‘}'-"é;
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Papers impregnated with the following organic and inorganic adsorbents were
2lno gaed: gmmonism cxalate, ammonium carbobate, glucoze, naphthalene, benzojc
achd and sodiuin chioride.

The successful separations are given in Tables E, 1T and III. The systems that
geve the best results are marked with an asterisk.

In order to find out whether the separations can be of use in qualitative analysis
M5 test solutions of SnCl, and &b, were mixed in different ratios and separated
by ascending chromatography nsing. a mixture of apisole and formic acid (3:1} as the
devdoper. In aii cases good separations were obtained. The papers were conditioned
jor 1 honr pricr to chromatography. The results are summarized in Table IV,

TABLE 1V
EEFANATION oF MIXIURES OF Spd+ ARD SUM OoF VARYING COMPOSLTHN

= R Tima' o

gl of v menl

Snlly:S0C1, Subt pre .
=1 .18 a5z £
L5 ) .19 a5l 1 -
4:r .27 A N % | 1
1:2 0.5 a.43 T
13 .17 .41 I
[ e.I7 0.33 1

The test solutions were diluted to M/50 and M{roo. When these solutions were
spotted and developed with anisole—formic acid {1:1}, after conditioning for one heur,
good separations were obtained. The results are summarised in Table V.

TABLE ¥V )
spramarion oF Seft ant SLM* AT HIGHER DLLUTIONS (ASCENDING TECHNIQUE]

R Timer of
Lomm. of tuat F
sllation PR St Ws
Affye o0k o368 1
M oo 0.0% .36 1

The zones of Sn?+ were always compact, well defined and well separated, while

_ the zones of Sb*+ were sometimes a little diffuse.

On repeating the separation reported by STEFANOVIE ¢f @f¥ it was found that
besides beaing time-consuming (21 hours) their methad is not teproducible. Shnilatly
the separation advocated by Harasawa? fails under the conditions specified. It is
possible that in our scparations formic acid plays a beneficial role by preventing the
ovidation of Snt+ and Sb3+ to higher valence states. _

Butyric acid commercial 507 (E. Merck) and antsole, free from aleohol (Naarden),
-ore used. All the other chemicals were of reagent grade, either from L. Merck, or
' ritigh Drug Houscs. Schieicher & Schall No. 20434 sheets were used for ascending
. 1d descending chromategraphy. Whatman Ne. & filter paper circles {diameter 12.5

J. Chreowratog,, H {1guz) 70 253
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em) were nsed with the Kaweran apparatus. The M{s test solutions of SnClyand S 1,
for the experiments given in Tables 1-IV were prepared as follows:

1.8 ¢ of SnCl, and 2.25 ¢ of SbC1, crystals were dissoived in 15 ml of gong. L0

wnd tie solutions were then diluted to yo mlwith distilled water. The A ;50

and M/1oo0 test solutions were prepased by subscquent dilution with 30% HCL Twy

spots (approx. c.0o14 ml) of cach of the two test solutions were applied to the tegt

peper with a thin glass capillary. The cations were detected by hydrogen sulphide gas,

The room temperature was 26 & 47

The authors are grateful to Dr. Wasivr Raxsay for uselu! suggestions and to Dr.
A. R. Kibwan, Head of the Department of Chemistry, for providing research facilities.
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A simples apparatus for keeplng the final pressure in
gas chromatographs constant

In the chromatographic analysis of gases with the aid of katharumeter detectorn:
both the peak height and the retention time depend on the flow rate of the rarme
gas; the peak height moreover depends on the pressure in the detector cell. The
(actors which affect the tlow rate of the gas are the pressure before the colunm.
the resistance of the column, and the pressure after the column. The pressure beforr
ihe columy and the tesistance of the column can ba casily kept constant by using
suitable regulating valves and by thermostating the eolumn. The pressure after th
columsi, however, depends on the barometric height. In serial tests, in whicl the
calibration curve is rot checked alter sach measurement, the change in baromeric
height over a few hours or days may canse considerable deviations [rom the cali-
bratint curve; according to our experience. the peak height varies by about ol
upon T mm change in barometric heipht. A diagram of a simple apparatus for keepine
the pressure alter the column constant is shown in Fig. L.

The exit nf the detector cell 1 is provided with a needle valve 2. A diffurentis
pressure pange 3, which measures the pressure difference between the points 1 and 4
§o fitted between the celi and the valve. 4 is a glass tuilb with a capacity of appr®

- . . . I Chromafag., B {1961} ™
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Photometric Method for the Determination of
Small Quantities of Tin Using Phenylfluorone

R L SPEIRS
Fhyselogy Depariment, King's College, University of Louden, fixpland

mtwmietzle methorls for 1he estimatinm wi tin art vsuully enmplicate? by 1he peord o separate tin
Irem pidsstances such s phoephate. duoride, or metals that islerivre with the onor developoneny.
Mektiun of tin as the volrile hadide i oiten used 1o acootmplish the separation, but thic requires
mack appazalu: amd is vers Hlinc-consuming. Keous aod Xelon oSymposiom un Fon Evchangr wwd
Cheswatagrephy iv dwalyiicol L heaiicy [“Publivations of the Amvrivun Sugivty for Testing Ma-
teriole,™ Na. 195], p. 27, 16563 have shewn that many metals, ineludine i, jorm guipric complesey
that wre adsorbed un suitabke resins in the presence of 1Y There remain the dibicultics of vlyting
He siher interfvring anions amd of recoverine the tin cuantitavively. Arkel and Rimpwa { Fufoata,
Ne14, 19613 bave recently mvercome the problemy of the clativg of tin Ly osing 6 5 XaOH W oonvent
the stagnjc eomplex inte 3 salulde stsnae In Uhis wit' he compbelr eoswery ol 1 . lin wos
shdnbned under theic pocticular conditiums.

e 1 " 5a
-0 0
[, ¥ 1+
-

© 4 5 13 s W00 4 H 12 s
i M HCI ' mi &% NooH

#16. 1—~Elution of phosphate and fin from pesin.® Fhe sample coneisted of 15 tng. hyrlroxvapatite
wvllining 40 Mg Ting 412 M tin was ocesercd, Tnothis arial esperiment, the estimation of Tin
W 20l fractions uf the eluive el oodigeaiog- o the prucethu e deserbnrl in the text,

The feflowing mcthad was developed w delerming the uptake of lin by sypthede by droxvapatite
amd th vucfaces. With mirer modiGeations, this motdod il lw wsed o the dhetermization of 1lo
" weiny hiulymical samistes axwl in stoomegs dwerdde dlewd incdces,

& wolrhed simprle was i=<olved in 3.0 ml of 7 Al UC] aanl Lip ml o 3 per pent HA): Cw 7] was
aobbod Aliguots containing 4-30 #g, N were Lonnsferral W tie resin columil, & resin® of the sronedy
bade, erosadinked polystyrene tagee was e in Uhe aoetabe feenn, The colgmm Giensions were 3.8
i by 08 e, and the averaee Qow mate was 14 ml i, Prelovatment o the resin with 7 M
19 and 6 M NaOFl was founid tecessary; this was vantined uetil the resin blank e o minfmal
tealiog. Brzeneration uf the nesin wis carriod oul in hulh wilh 3 (et e awetie i, The colwemng
wem wished with 180wl 7 M BCT o clate plwsphate and Quiride 1 Fie 01, S99 00ic Lim reIeLifs Coam-
My adsorbed on 1he rosin Al this mederioe of ECL Tio was elutet wilth 12.0 ml, 6 3 %altH. and
T elunte wans acidifivd 130 jee-loth bowith 2.2 ml 17 AL HEL anel ditutee o 5e0 ml, with T M HCL

The photometrde methed of Bonnels wnd Snvith f1aal Chewr, BLEIL 19590 wos aaed, Lot the
whblion of FLO: was amitted. Ta 1o ml. of the vluate was adibed ghout fs ml pecdale Liuiicr, and
Th pIl wax thas bl L pH 35 0t Dedomizsd woles wis nalelel b the 20.0 mil. mnrk. Tullawe|
he A ml, ploenylilwaeemg €235 g Y. Adicr 10 oginudes, the g icitd alensity was eewd at 240 ma in
b otlls with 4 con. Dkt paths. Tnowbilion (e the wikmawns, rearent blanks and sanrlyn] solutions,
weie sun throueh the columns, amed 3 standand carve was thus plotie), Sver the funge 41-340 £, The
awrcery of Ha was 97104 per rent. .

Heerived For pullication ATarch 17, 1967,
* e Acidiie FE, Permutit Curnpeny, Lid.
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The Effect of Stannous Fluoride and Stannous Chioride on
Inflarmmation

ORVILLE J. SToxE anp Caroelyy I WiLLis
Depatimeni of Dernwiology, Liiversity of Teaas Medical Bravck, Calveston, Texas 77550 7

Reeviced April 25, 18

The FAacl of Siannous Flooride amd Suirnous Chlovide on trllam-
malion. Stoess, QRS ILLE L, amd WiLLIS. CaRolys ) 01963 Y Tuxieod, Appl.
Phavipaeod. 13, 332-338. Seratelns wene made o 1the Jépth of the upper
sermmis o 1 alalomen of rablats, The soratches were covered by patch
tests for B houes vl sobutions of siomows Auende or stannoas chborids,
Both these sulstuwes produced sdest cuctive reaction sith intracpadermal
polymorphonuclear [evbocs e posteles oecurting on each side of 1he
sceanch. Stannous Nooride wus destroctise @t lower concenirations than
stannous chlornde, When these subslanoes were patch fested over non-
rawieLtined risson, o lisslge o vovurred, 10 s sueoested thad suan-
noas leaeide amd stamous chloride mmay interfere with the ensmes of
infimmation. Salis of Nuoride, wdide, nickel, arsenie. aod weroury ot
known ewcusionally to prodice o pustubar reaction when used 1o pawch
1esq hurnans. .

Persons patch wested with metal salts or halogens sometines develop pustwes in sl
test sile {Fisher of af, 1959 Fisher. 19071 This can oceur wilh 4 number of e
salts, bul it is mrore common with nickel, mercury. and arsenic. The reaction oo
also with fulides but is more common and severe when it occurs with Avorides. [1;
reactton docs nod represent an ieritsnt or an allergic reaction. and i s not et
teproducible on patiems. Recently iy was Townd thay preexistirg inflammacion wa
prescnl ol sies that dovelop into o pustulor patch test, and it was seggested sk
substanees thal produce the pustular patch st Duerlere with the enzymes ol inllu
mation (Stone and Jolinson. 1967). A animal model has been deselaped Lo study o,
effect ¢f these chemivals on inflammation (Stone and Willis, [96Ta, 1965b). Whe
0.25¢, ammonium Muoride ar 0.5°, sodium Auoride in water are placed as a paw
test over o seralch on the rabhbit’s abdomen. a row ol intracpidermal pustules deselog.
on each stde of the scrateh by 8 hours. The purpose of this paper is to evaluite iy
ellect of stannous fiweride and stannous chloride on inlummation.

METHODS
Parr 1

Sixwen white eubbits (0-8 pounds) were clipped over the ablomen 2 days b,
the exporiment, The animuls were scratched in the shape of an =X at cast st sie,
The scraich was deep enough o break through the epidermis, but littke or ro blesdin
occuered. The suspensions of stannous Nuaride and stannous chloride were prepar)

a3z
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SFANNOUS FLUGRIDE ON INFLAMMATION 313

_athe day of the study and are reported as the percentage of the salt in distilied
ﬂ'r The stannous chloride test animals were tested wilh concentrations of 2™,
l% - 0575 023" and 2 water contra! sites, The stunncus fluoride test animals were
"luf with concentrations o’ 0.5",. .25 0.1, 0.85", and 2 wuler control sites.
- animals were used to test ¢ach substance. Threg-tenths of a milkiliter of each
- alion was placed on a picce of gauze and applicd to a scraich, The pauze was
el with plastic and waierprowt trpe. The tosl sites weare then protected by cover-
;¥ them with guuze and taping arcund the animal's body., At the end ui I8 howurs, the

Chches were remaved.

w1
fom rabbits were prepared-as in Part | except that they were not scraiched, Five
»x pateh tested over intact skin wilk stannoos chloride 12 at two lest sites and
-r patches over 1wo contrel sites. The other five were tested by Lhe sume method
wept that stannous Auoride 0.25" ) was used Instead of stannous chioride. Alter
i‘?’ *hours, the paiches were removed, '

: S L R 'n i
dtf_._.n.ﬂ-_.-.m -'&1.- -t"-.o-ul.-.;. .-l...b..n.s-i.' PR R ...\. 'L-".- 1\- A

vi b, Scratch on rabbit's abdonen 18 howrs aler patch wsting with 5,257, sannows Auoride.

124



14 : STONE AND WILLIS

RESULTS

In Part | the coatrol sies consistently had no puitules. The sites 1ested with stan.
sous chioride 27 and. i 4 always had a continuous rew of pustules on cach side w
e scrateh, and pustales never occarred a1 lower concentrations. The 0.5%, uw
0257, stannons fluarside sites always had a row of pusiaies 1Fig. 1) on each side of i,
scratch. but the 017, and 0057, sites wery vonsistenthy nezilive for pustules. Mol
tipke biopsicy were taken (rom the sites 1ested with stanfgus chleride 179, and 0.5

Frez. 2. Starmenes luoride 0245, The cpidermis is intaet on the right, and only 102 sicatum corne .
o inact an the lofe Hemaioay lin und sosin, = § 80,

and stannous fluoride 00350 and 0.1" . The nestules were cultured on blood gy
and in thioghcolate and were consistently sterile by these 1eeliniques.

The biopsy Tindings were similar for bath stannous chloride [", aud sk,
Muoride 025 Bath besivns included an inragpidermal polvmarplionuclear Paslly
with complete destruction of the cpidertns but with the siraten corneum in,
(Fig. 2). The upper dermis showed fragmentation and edema of the collagen with .
marked inlilirate of pulymorphonuclear lcukocyles and mononuclear ceils oy 5

Illﬁ\
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STANNCAIS FLUORIDE OR INFLAMMATION bk

fere was marked fragmentation of cells with cellular debris present in Jarge amaonnts
‘wughout the lesivn, The bicpsics of the stannous chioride 0,57 and the slanrous
avide 017 sites showed a cellular infilirate in 1the arca of the scratch but the
whrmis on thc edges ol the seralcht was not invaded by an infiltraie {Fig. 4). The
Meate was farpely polymorphonuclear lenkocyics with a few monenuclear cells.
“ idlamtmatory intiltrate aracid desmal vessels was increased. Control site tissue
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M. 3. Siannous fooride 0.25°,, Destruclse inftivrte of wpper dermis showing veltudar debris
fdemtruction of colligen. Hemaioay lin snd cosin, « Jod,

«aled some areas of mild upper dermal edema, a mild inhikirate of monotuclenr
“ooad very lew palymorphonuclar eukocyies, ~

- When stannous chloride 1, or stannows Quoride 025" s placed as o patch test
L3 seratch on the rabbit's abdomen for 15 hours, a desiticlive response oocurs.,
‘micked polymorphonuclear leukocvte veaction destrovs the epidermis and the
mr dermis, A row of pustules vocurs along cuch side of & seraich, Sites that are

‘ﬂu. v lested with Tower concentrations, stannous chloride 0.5 and stannous Saoes

(0BT, will rot produce pustules bul will sull produce a poly morphenucler
© 13
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STASNOUS FLUGRIDE 0N INFLAMMATION | m

of neckasis at the site of all lurge pustules, Clinically. she Bucride pustule is the only
pusttdar palck test desion thar resulis iy scarring,

Douglas (1957} kas reporied 133 cuses of stomartius which he has aliributed to
Ruoride Jentilfices. He duserihod she lesions as being supecficially uleerated with
whitish exudate and vesicles. 1e nated that 1he reaction was more dilficult o clear it
il had beer present lor a long time and thal any Hitke busip o 1the cheek or 1vauma
of any nature would immuedialely cause the fesions 1o revert to the more severe uleera-
live atates.”

Mare recently, reactions 10 Ruaride dentifrices have heen referred Lo as allergic
reactinas (Shea ef af., 1967 We guestion Lhe advisability ol referring ta the reactiva
ay alkergic, hecause we helieve (hat the {luorndes are exagperwting preexisting edema
of inflammuiion. In siudics using the model deseribed in this experiment, nickel sul-
fare produces intragpidermal pustales ¢(Stone and Willis, 196840, When hvaluronidase
is infiltraled under the site before the scratch is made, the pustele dows nat oceur.

- When normal saling is injecied into the upper dermis and covered by a nickel sullste

potch west, the site of the wheal becames 8 pusiude, But the sue of the needle penerra-
tion does notl. We believe that the metals and halogens thar produce pustule wlong the
seratch are damaging the body's defenses amiinst the mediawes of inflammmtion and
are therefore exaggerating i carly cellular phise of inflammation.

We now know that the piestalar pateh tesl s o reaction paltyra. Arsenic produces
pustilar patches only over sites ol biacterial inlcetivn {Stome and Willis, 19608k, and
this occors becaase arsenic dumages the production of the mediaters of inflammation
IStane and Willis. 19680) This suppresses the body's delense mechanisms, Sadium
arsenafe blocks the puswilar response (o sodinm Muoride,

We do not know specilically what enzymie sastem oc syslems are being damaged
by stannous chloride or stanneus fuaride. but it is knowa thal some metid salls are
cpable of nactivating Xininases which remove the kinin mediators of inflammation
lErdos er ol 1903 We do oot Teel thal o simple lose reaction is occurring, since
#any toxic chemicals have failed 10 produce this lesion, Todides will oo prodoce
pastirles when pluced as o pawh test over & serateh:; howeser, they will increase
milammation lecally over o sile of bacterial injection. bdide. given svarematically
mereases inflammattion (S1one and Willis. 1907hi

Dentifrices are ot made (or profonesed conlact with tissue: howeser, even brief
aposure might infuence prevsisting orul palholosy. Funher clinicad observations
oa the efferts of Muoride dentifrices on orad inlammation ave indwated.

In pur previous work or the effect of simple chemicals on inllummuation, we have
sephasiaed that increasing inflammaiion vould be cither helpful or haomful depend-
ing on @ numbet af comples variibles, Lodide S oesed woeeat chirome granulonmas by
iweeasing the inllamautory responses, Arsenic supprosses carly influnnmation aned
ctaggerales infeciions processes. Inflammation i penerad is o highly benetivial re-
sponse, and the etlect of Muoride should be evaluated oo sach type of erad disorder.
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m:uimchi, J.: STUDIES ON THE ACID PHOSPHATASES OF HUMAN SEMEN (I).
EPFECTS OF STANNOUS ION ON SEMINAL PHOSPHOMONOESTERASE. Seikagakuy,
Vol. 38, pp. 72-80, 1966.. Faculty of Biochemistry, Kebe University
School of Medicine (Director: Prof, Mabuchi)

The first study on acid phosphatase in human semen /[ EC 3.1.3.,
phosphoric monvester hydrolase, semen / was conducted by Kutscher et al.
[ 1__7 in 1935, in which they separated acid phosphatase from human uyrine.
Subsequent investigation by other researchers such as those described
In the literatures published by Walker et al. /2 7 and Schmidt /3 7
confirmed that this enzyme was prﬂdu?ed by the prostate and found in
human semen in large quantities,

The purification procedures of this enzyme have been develaoped by
Lendon et al. / 4 / and Bowman et al. £ 3.7, and more recently by
Ostrowski et al. /75 7.

At the present, however, the sﬁbstrate specificity of this enzyme
is not clearly known. Many of the prior experiments usedfﬁ;glycern-
phosphoric acid, phenyl-phosphoric acid, P ~nitrophenyl phosphoric acid
and other artificially synthesized materials which cannot be regarded
as natural substrate, Unfortunately, experiments under this condition
are unable to reveal the inherent properties of the enzyme. Lundquist
zrﬁgﬁ_?'maintained that the semen contained choline-phosphoric acid
secreted from the seminal sac, and this acid was the natbral substrate of
acid phosphatase. However, few experiments, including those by Lundquist
£7,8_7, hydson et al, /75 7,and Stickland et al. /710 7, employed this
acid as the substrate. Reviewing the literatures, the optimum pH for
the hydrolysis of cheline-phosphoric acid is not always in agreement,

and the manner in which the hydroiysis tekes place has not been fully



=1Iri£ied;' Moreover, in the event that the substances which could work
as the receptor of phosphoric acid, such ;s fructose contained in the
semen in a large quantity, react with choline-phosphoric acid as the
substrate, their effects on the phosphatase activity must also be taken
into consideration. The present investigation, motivated to splve these
problems, led to a discovery that fructose accelerates the hydrulysis

of choline-phosphoric acid. BSuch effect, however, depends greatly on

" the type of the synthetic choline-phosphoric acid sample used. In order

to pursue the difference in the effect of fructose, chemical analysis

was performed of 2 sample which gave pasiti';ra reaction to fructose and a
sample which exhibited no change in its hydrelytic process in the

presence of fructose. As a result of this experiment, stannous ion
contained in the cheline-phosphoric acid sample was assumed to be
responsible for the difference in the effect of fructose. The influence
of metal ions on enzyme activity is within the rangeof valid enzymological
analogy. Thus, the present experiment was designed to pursue the effect
of tin on seminal acid phosphatase while comparing the enzymological and

chenical properties of two types of choline-phosphori¢ acid samples.

EXPERIMENTAL PROCECURES

1. PREPARATION OF ENZYME SOLUTIONS

1. COLLECTION OF HUMAN SEMEN AND PURIFICATION OF ENZIYME

0f the seminal specimens of the patients who came to Kobe Medical
College Hospital for semen test for male sterility, those within normal
range were frozen and stored at below 0°c.

For purificaticen, the frorzen specimen was thawed, combined with
4 parts of 0.2 M acetate buffer seolution {pH 5.5), stirred, left standing

st 0°C for one hour, and precipitated with freezing centrifugzl sedi-
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smtator (u“c;.lu,unu rpm; 10 min), to remové part of sperms and proteins.
The supernatant was subjected to dislysis with ruaning water for 48 hours
amd with distilled_wafer for 24 hours, then to centyifugation (0°C; 10,000 _
rpi; 10 win), and thﬁ supernatant was used as enzyme solution, The
above purification procedurs elevated the specific activity of the enzyme
towerd protein by approximately 10 times (protein level, 1.5 mg/ml).

2. COLLECTION QF HUMAN PROSTATE AND PURIFICATION OF ENZYME

The prostates removed from the patients with benign prostatomegaly
wore immediately frozen and stered. The enzyme was purified according
to the method used by Davidsen et al. / 11 7 (protein level, 0.6 mg/ml).

3. PURIFICATION OF ERYTHROCYTE ACID PHOSPHATASE LHEC 5.1.3._7-

Rhe enzyme was purified from a hhman erythrocyte suspension solution
supplied by a blood bank by the method proposed by Tuboi et al. fi1z27
(protein level, 1.5 mg/ml).

4. PURIFICATION OF ﬁ-GLUCLIRDHIDASE FROM THE PREFUTIAL GLAND OF
WHITE RAT /EC 3.2.1. 7

The preputial gland of white rat was combined with 0.25 M sucrose
solution at 10% {w/v), and the mixture was homogenized and centrifugated
at 0°C and 100,000 g for one hour. The supernatant Hés 65%-saturated
with ammonium sulfate, and centrifugated at low temperature and 17,000 g
for 20 minutes, The residue was dissclved in physiological saline
5plutinn, and subjected to dialysis at 4°C for 12 hours using the same
physiolegical saline solution {(protein level, 0.45 mg/ml).

Each enzyme solution was diluted with 0,02% egg-white albumin at
use, and its concentratiom was so adjusted that 15 u mol of &0 u mol
substrate wﬁuld be hydrated under the conditions described in section V.
In the case offﬂ-gluaurnnidase, however, the solution was so diluted

that the amount of substrate hydrated would be less than 50 mu mol
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of 100 mua mol, To attain these substrate levels, the degree of dilution
was 30-fold for both seminal acid phosphatase and ﬁ-glucumnidase »
25-fold for prastate acid phosphatase, 5-fold for erythrocyte acid
phosphatase, and 500-fold for seminal fluid. The protein levels of these

phosphatases were ¢learly higher than that uffﬁ-glucurunidase.

I1. BREPARATION OF SUBSTRATES

Chollne-phasphoric acid was prepared in the form of calcium salt

by the method used by Plimmer et al. / 13 /. The calcium was eliminated

quantitatively with sodium bromate. As described in Experimental Results,
the sample which responds positively to fructose is referred to sample
Ng. 1, and the szmple without such tendency, as sample Ne. 2,

Phynyi-phosphoric acid was synthesized by the method employed by

~ Jacebsem ot al. /14 7.

The synthesis of ethancol amine phosphoric acid followed the procedure
formulated by Outhause /15 7, in which barium was quantitatively removed
with sodium sulfate.

The }&-glycemphaspharic acid used was a -::umercia.l product of
Eastman and Kodack Co.

In the sdjustment of the amount of substrates, the substrate con-
centration was adjusted at 60 u mel/ml in all cases after the.pH value
of thesubstrate solution was corrected to 5.0, ﬁ.ﬁ, 6.4, and 7.6 for the
pi ranges of 4,0 - 5.0, 5.3 - 5.9, 5.8 - 6.8, and 7.0 - 9,0, respectively,
of the reactlion sclution, ‘ )

The separatiocn of A-phenylphthalene glucurcnide and the preparation
of the substrate solution followed the procedure employed by Talala et al.

f?iﬁ_?z The concentration of the substrate solution was 1000 mu mol/ml.
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IFI. SUGARS ANDOTHER ADDITIVES

The fructose used was a product of Merk Co., and other sugars,
special-grade or 1st-grade products of Wako Junyaku Co. The sugars were
:uhjactad te specific rotation measurement and paper chromatography before
use¢ for the confirmation of their purity. The stannous chloride and
stannic chloride, sodium fluoride and L-(+}-tartaric acid used were all

products of Wako Junyaku,

I¥. BUFFER SOLUTIONS

Three kinds of fubber solutions weve used: 0.2 M acetic acid, 0.1 M
maleic acid, 0.05 M veronal buffer solutions for the pH ranges of 4.0 -~
5.9, 5,8 - 6,8, and 7.0 - 9.1, resp&r::tively. The use of a buffer
solution containing hydroxide group was avoided to prevent the transfer

of phosphoric acid.

V. BEACTION COMNDITIONS AND ENZYME A(:TI'I"H"ITY MEASUREMENT

1. MEASUREMENT OF PHOSPHATASE ACTIVITY |

A mixture of 2.0 ml buffer solution, 1.0 ml additive or water,

and 1,0 ®1 enzyme soluticn was preincuhated for 5 min at 37°C, and, after
1.0 ml of substrate solution (60 u mol/ml) was added, the mixture
was incubated for 15 min at 37°C., After the reaction was terminated
with 1.0 ml of trichlorcacetic acid, the solution was filtered, The
smount ¢of liberated phosphoric acid in a 1.0 ml portion of its filtrate
and the amount of liberated choline in a 3.0 ﬁl portiim .‘hre.re measured.
In the measurement of erythrocyte acid phosphatase activity, the substrate
was #-glycerophosphoric acid and the reaction time, 1 hour.

2. QUANTITATIVE DETEBMINATION OF PHOSPHORIC ACID

The quantitative determination of phosphoric acid followed Fiske-

Subbarrow's procedure / 17 /. 1In this.procedure, divalent tin inhibited
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the coloration at over 2.0 mM of final concentration, but exsrted no

effect at less than 0.2 oM. Tetravalent tin showsd no effect on the

- eoloration at 2.0 mM. Liberated choline did not suppress the coloration

resction.

3. QUANTITATIVE DETERMINATION OF CHOLINE

The quantitative determination of choline foliowed Entenman's
procedurs 1_13_7.

4, MEASUREMENT OF ﬁ-GLYCURDNIDASE ACTIVITY

The procedure used by Talalay et al. f 16_7 was employed.

5. QUANTITATIVE DETERMINATION OF PROTEINS

The amount of proteins was measured by the procedure used by Lawry
et al. [19_7. The enzymic activity was expressed in terms of u mel/cup

or mu mol/cup.

* EXPERIMENTAL RESULTS

I.IHYDRQLYSIS OF CHOLINE-PHOSPHORIC ACID BY SEMINAL ACID PHOSPHATASE

Choline-phosphoric acig¢ (No, 1) is hydrolyzed faverably by seminal
acid i;hosphatasa. The results are compared with those of phenyl-
phosphoric acid and g-glycerephosphoric acid normally used as substrate
in Table 1. Dilute seminal fluid, purified seminal fluid, purified
prostate extract solution, etc. were used as enzyme sojution, but in any
of these experiments, the speed of hydrolysis was higher in the order
of phenyl-phosphoric acid - ﬁ-glyceruphusphoric pcid - cho]_ine-phasphnric
acid, which denies the presence of special enzyme in choline-phosphoric
acid. However, when dilute seminal fluid was used, choline-phosphoric
acid exhibited & rate of hydrolysis slightly higher than other enzyme
golutions. This seems to indicate that the semen contains a substance

which works favorably only in the hydrolysis of choline, .



II, EFPECTS OF FRUCTOSE ON THE HYDROLYSIS OF CHOLINE-PHOSPHORIC ACID
Concentrating attention to frucfusa in semen among varipus factors
which influence the hydrolysis of choline-phosphoric acid, the effect
of fructose on choline-phosphoric acld was investigated. The experiment
revealed that fructose stimulated the hydrolysis of choline-phosphoric
acld (sample No. 1} to a marked degree {Table 2], Such an effect is
manifest at its final concentration of &.05 M or higher, particularly at
over 0,25 M and at pH 5.0, as shown in Figure 1. Based on the experimental
findings, subsequent experiments with fructose were performed under the
conditions of 0.25 M concentration and pH 5.0. It was also notéd that
the effect of fructose decreased with higher concentration of enzyme.
The effect of fructose was suppressed in the experiment using choline-
phosphoric acid sample No. 2 as the substrate, and the difference from

the previcus result was significant.

TABLE 1. HYPROLYSIS OF ?ARIGUS#UESTRATES
Reaction time: 30 minutes
pH of reaction solution: pH 5.0 with phenyl-phosphoric
acid and choline-phosphoric acid as substrate; pH 5.5 with

}?fglyceruphusphuric acid as substrate,

kKeys: a, enzyme; b, dilute seminal flﬁid; ¢, purified semen; 4,

extract of purified prostate] e, substrate; £, phenylphosphoric¢ mcid;
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TABLE I - continued.
£ p-glycerophusyhnric acid; h, choline-phosphoric acid; i,

smount of liberated phosphoric acid; j, rate of hydrolysis.

TABLE 2. CONCENTRATION ﬁ.sND STIMULATORY EFFECT OF FRUCTOSE IN THE
HYDROLYSIS OF CHOLINE-PHOSPHORIC ACID SAMPLE KO, 1.

Bnzyme solution: purified semen

Reaction condition: pH 5.0

The values in parentheses indicate the rates of acceleration.

Keys: a, concentration of fructese; b, amount of liberated

phosphoric ucid; c, amount of liberated choline.

TABLE 3. EFFECTS OF FRUCTOSE ON OTHER SUBSTRATES

Bazy;a solution: purified semen

Reaction condition: PH 5.0

The values in the table indicate tﬁe amounts of liberated phosphoric

acid,

Xeys: a, concentration of fructose; b, substrate; ¢, phenylphosphoric

acid; d, ﬁ-glycerophusphoric acid: e, ethanolamine phosphoric acid.

EFFECTS OF FRUCTQSE ON OTHER SUBSTRATES
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With substrates othexr than choline phospheric acid, fructose exhibited
no positive effect on their hydrelysis, and even slightly inhibited the -

Teaction in some instances.(T:hle 3}.

IVi DIFFERENCES BETWEEN TWO CHOLINE-PHOSPHORIC ACID SAMPLES

The difference in the behsavior of fructose toward the two samples
was unaxpeéted. The following experiments were performed to clarify
the difference between the two. |

1. COMPARISON OF TWO SAMPLES BY pH-ACTIVITY CURVE

Experiments with and without fructose were performed using samples

No. ) and No. 2, and pH activity curves, shown in Figure 1 and 2,

were chtained.

Nithout fructase; the optimum pH was 5.6 regardle;s of the enzyme
solution, dilute semen or purified semen, the value being slightly to
the acidic side from tﬁe.pH 6.3 reported by Lundquist / 8 /. The
experiment failed to confirm the présence of a special phosphatase which

shows an optimum pH over 8.0, as was observed by Hudson et al. /9 7,

FIGURE 1. pH ACTIVITY-CURVE WITH SAMPLE NO. 1 AS SUBSTRATE,

Eey: u, amownt of liberated phesphoric acid.

Regction conditions: pH 5.0; 37°C; 15 min.
—_—— - — 1 150-fold diluted semen: without Fructose

e —————— :purified semen; without fructose
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FIGURE 1 - continued.

: purlfied semen + 0.25 M fructose
——— i geetate buffer
—f et maleste buffer

— —— 1 varonal buffer

RFIGURE 2. pH-ACTI¥ITY CURVES WITH CHOLINE-PHOSPHORIC ACID SAMPLE
MNO. 2 AS SUBSTRATE,

(Key and notes, same as Figure 1)

The experiments revealed three major differences between the two
samples. First of all, when 0,25 M fructose was added, the hydrolysis
of sample No, 1 was clearly accelerated within a certain acidic pH range,
whereas such tendency was not observed in the hydrolysis of sample No. 2.
Secondly, in the hydrolysis of ssmple No. 1, the addition of fructose
caused a shift of optimum pH from 5.6 to 5.0. The third difference 13
the fact that semple No. 2 has a rate c¢f hydrolysis approximately 3 times
higher than that of sample No. 1. The measurement of liberated cheline,
performed at the same time, revealed that the substance liberated at
the same gram molecule in both experiment, providing no evidence of the

phosphoric acid contained in choline-phosphoric acid being transferred to

137
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fructose during tﬁe hydrolykis ﬁy seminal acid phosphatase.
2. EFFRCTS OF OTHER SUGARS ON TWO CHOLINE-PHOSPHORIC ACID SAMPLES
The effects of sugars other than fructose on the two samples were

investigated and the results are listed in Table 4.

TABLE 4, EFFECTS OF OTHER SUGARS ON THE HYDROLYSIS OF TWQ SAMPLES
. Keys: a, sugar; b, D-fructose;
¢, D-dextrose; d, D-mannose; e,
. ' D-gelactose; £, D-plucosdmine;
g, N-acetyl-D-glucosamine; h,
D-sodium glucuronate; i,
L-arabinose; j, D-arabinose;
k, D-ribose; 1, D-xylose; m,
sucrose; n, lactose; o, malt
sugar,p, dextrin ; g, adengsine;
¥, comparative effect; s,

. ' Sample No. 1; t, Sample No. 2.
Notes: The degree of acceleration of the hydrolysis of Sample No. 2
by other sugars was comparedwith that of Sample ﬁu. 1l by fructose
set at +100%,

*1. The galactose recrystallized from glacial acetic acid showed
- notably reduced acceleration effect, with a relative value of +11.7.
Further investigation must be made on this value.
*2. The concentration ¢of dextrinewas same as 0.25 M dextrose.
*3. The concentration of adenosine was 0.05 M, and its effect was

compared with that of 0.05 M fructese,
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Glucospnine, D-rihose, D-galactose, lactose, and mannose also stimulated .

the hydrolysis of No, 1, but none of the sugars in this experiment
influenced the hydrolysis of sample No, 2.

3. CHEMICAL ANALYSIS OF TWQ CHOLINE-PHOSPHCRIC ACID SAMPLES

Presuming that the composition and structure of the 5 mple were
responsible for the enzymological difference, chemical analysis of the
two samples were performed. The elementary analysis revealed that both
samples were pure crleiwe chloride of choline phosphorie acid. In the
spectral analysis of their infra-red absorptien spectra, the absorption
bands of both samples exhibited exactly the same wave pattern and degree
of absorption. A part of the results of the emission spectrum analysis

is shown in Figure 3.

FIGURE 3. EMISSION SPECTRA OF TWO CHOLINE-PHOSPHORIC ACID SAMPLES

Note: A part of spectral analysis.

Keys: a, wavelength; b, sample No. l; ¢, sample No. 2.

The spectra show traces of Cu, Al, Mg, 5i, and Fe in additicrm to
Ca and P. Whaet must be noted here is the fact that a trace amount of Sn

is contained in sample Ne. 1 but net in sampie No. 2.

Assuming that the difference in the effect of fructose on the hydrolysis

of the two sgmoples was caused by tin, the effects of tin and fructose
on the hydrolysis of cholipe-phosphoric acid by seminal acid phosphatase

was investigated.
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V. INHIBITORY EFFECT OF STANNOUS TON ON THE HYDROLYSIS OF CHOLINE-
FHOSPHORIC ACID, AND THE EFFECT 0OF FRUCTOSE. |

1. EFFECTS OF SnCl, AﬁD SnC14 ON THE HYDROLYSIS OF CHOLINE-PHOSPHORIC

ACID,

As shown in Table 5, SnCl; reduces the hydrolytic capaclty of seminal
acid phosphatase, but the presence of fructose at the final concentratien
of 0.25 M suppressed the inhibitory effe&t of SnCls almost complately.

The degree to which the inhibitory effect of 0.2 mM 5nCl; was .supprassed
Q} fructose was azlmost equal to the degree to which the hydrelysis of
sample No. 1 was promoted by fructose (Figure 2).

Unlike SnCl,, Sn{:14 failed to exhibit its inhibitory action at
concentrations under 2.0 oM. However, it must be noted that its inhibitory
action, once attaired at effective ¢oncentrations, could not be suppressed

by fructese,

TABLE 5. EFFECTS OF SnCl, AND SnCls ON THE HYDROLYSIS OF CHOLING-

PHOSPHORIC ACID.

Notes: Reaction conditien - pH 5,0,
The values in the table indicate the amounts of liberated
phosphoric acid.

Keys: a, concentration of tin; b, additive; ¢, without fructose;

d, 0.25 M fructose
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2. pH-ACTIVITY CURVES OF THE HYDROLYTIC ENZYME OF CHOLINE-

PHﬂéPHﬂRIC ACID IN THE PRESENCE OF SnCl; AND FRUCTOSE

Figure 4 shows the pH-activity curves of the hydrolysis of sample
Ng. 2 in the presence of SnCl, and fructose. | The figure ::le.arl}' indicates
that the influence of these additives. The optimum pH was 5.5 without
agdition in the medium, between 5.6 and 5.75 with 0.2 =M SnClz, and 5.0
with 0,2 ¥ SnCl, and 0.25 M fructose. Thus, the shift of the optimum
pH exhibited the tandency similar to that when fructose was added at the

hydrolysis of sample No. 1 (See Figure 2).

FIGURE 4. pH-ACTIVITY CURVES OF THE HYDROLYSIS OF CGHOLINE-PHOSPHOURIC

ACID SAMPLE RO. 2 IN THE PRESENCE OF FRUCTOSE AND SnCl,.

Key: a, amount of
phosphoric acid

Reaction conditions: pH 5.0; 379C; 15 min.
-=-+~--- without additive.
e 1 0,2 oM SnCl,

: 0.2 mM SaCl, + 0.25 M fructose

2
" ———f—— ! acetate buffer
——A— : maleate buffer

rvr—— e ivaronal buffer.

The most significant difference revealed by this experiment is the faet

that the hydrolysis of Ne. 2 in the presence of S5nCl; was accelerated
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to s perked degree when the buffer solution was changed from acetate
buffer to maleate buffer, whereas that of sample No. 1 was notably
inhibited by maleate buffer, The yeason for this phenomenon has not

baen clarified.

¥I. [INHIBITORY EFFECT OF Snl:lz ON OTHER SUBSTRATES

An experiment wes performed to determine whether or not the same
reaction be expected frot other substrates such as ;ﬂ-;lyceruphasphoric
agld or phenylphosphoric acid, and the results are shown in Table 6.

As the table shows, the effects of SnCl, and fructose on the hydrolysis
of these substrates were basically the same, indicating that such reaction

is not specific to choline-phosphoric acid.

TABLE 6. INHIBITORY EFFECTS OF $nCl, CN THE HYDROLYSIS OF OTHER

SUBSTRATES, AND EFFECTS OF FRUCTQSE.

Reaction condition: pH 5.0
Anount of substrate: | 60 umol

" The values in the table indicate the amounts of liberated phosphoric
acid,
Keys: a, additive; b, SnCl, {0.2 oM concentration); c, 5nCl, +
fructose {conc., 0.25 M); d, substrate; e, choline-phosphoric acid;

£, AB-glycervphosphoric scid; g, phenylphesphoric acid.

VII. EFFECTS OF SUGARS ON THE INHIBITORY EFFECTS OF Sn(l, ON THE
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HYDROLYSIS OF SAMFLE NO. 2.

The effects of & few sugars other than fructose om the inhibitory
action of SnCl, in the hydrolysis of choline-phospheric acid were |
investigated, and the results are shown in Table 7. )

Amcng fariaus sugars, fructose showed the strongest positive effects
ot the hydrolysis, followed in rank by glucosamine, without appreciable
difference in degree between the two., Dextrose exerted no influence on
sample No. 1, but as fructose, it suppressed the imhibitory effect of

5nCl, on sample No. 2., Gluceosamine and lactose gave results similar to

those in the hydrelysis of sample No, 1,

TABLE 7. EFFECTS OF A FEW SUGARS ON THE INHIBITORY EFFECT OF snCl,

N THE HYDROLYSIS OF CHOLINE-PHOSPHORIC ACID,

Reactien condition: pH 5.0.
Keys: a, additive; b, amount of liberated phosphoric acid; ¢,
degree of acceleration; d, comparative effect of sugar; e, concentratiom;

£, fructose; g, dextrose; h, glucosamine; i, lactose

VIII. COMPARISON OF SUBSTANCES WITH INHIBITORY EFFECTS ON THE HYDROLYSIS
OF CHOLINE-PHOSPHORIC ACID, AND EFFECTS OF FRUCTOSE.



137

- 19 -

As is well known, NaF and L-(+)-taytaric acid inhibit the activity

of acid phosphatase.

TABLE 8. INHIBITORY EFFECTS OF A PEW SUBSTANCES ON THE HYDROLYSIS

OF CHOLINE-PHOSPHORIC ACID AND THE EFFECTS OF FRUCTOSE

Reaction condition: pH 5.0 _

The values in the table indicate the amounts of liber;ted'phosphoric
acid {umol).

Keys: a, experiment No.; b, concentration of inhibitory substance;
€, inhibitory substance; d, fruﬁtnse; e, fructose; f, tartaric

acid; g, fructose

Their inhibitory activities were compared with those of divalent stannous
ion.

As shown in Table 8, the effect of divalent stannous ion is
congiderable. At a final concentration of 0.2 mM, the strength of such
action was higher in the order of NaF - L-(+}-tartaric acid - divalent
stannous ion, but ne appreciable difference was noted among them at 0.02mM,
Furthermore, fructose could suppress the inhibitory action of divalent
stannous ion only, and its effect on MaF could not be confirmed. The
inhihitory action of tartaric acid could not be controlled by fructose

at all.
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IX. EFFECTS OF SnCI2 ON HYﬁRDLYTIC ENZIYMES OTHER THAN SEMINAL ACID
PHOSPHATASE |

In order to deteraine whether or not the actions of SnCl, and
fructose on engzyme activity are confined to seminal acid phosphatase,
similar experiments were performed with preputial P-glucurcnidase and

exythrocyte acid phosphatase whose optimum pH levels were within close

Tanga,

TARLE ©. EFFECTS OF SnCl, ON OTHER HYDROLYTIC ENZYMES

Ha;ctiom condition: pH 5.0

Anouqt of substrate: phenolphthalene-glucuronide, 1000 mumol
phenylphospheric acid, 60 umol

Reaction time: 1 hour

The values in the table indicate the amount of liberated phenol

phthalene or phosphoric acid,

Keys: a, preputial ’ﬁ-gluu:urunidase ; b, erythrocyte an.::id prhosphatase;

¥

¢, 5nCl, conc.; d, additive; e, without fructose; f, 0.25 M fructose

As shown in Table 9, the former was influenced by neither divalent
stannous ien nﬁr fructese. The hydrolytic action of the lstter was
reduced by stannous ien to the degree the hydrolysis by s;minal acid
phosphatase was influenced, but no inhibitory effect of fructese on the

enzyme was noted.
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DISEﬁSSIUN
Choline-phosphoric acid is considered to be the most appropriate

natural substrate of seminal acid phosphatase /7,8 7. The author
investigated the enzymic hydrolysis of choline-phosphoric acid using
seminal acid phesphatase, Whan the choline-phosphoric acid synthesized
by the author was used as the substrate, the optimum pH ﬁf semingl acid
phosphatase was in the vicinity of 5.8, with a slight difference from
the p 6.3 reported by Lundquist /78 /. Contrary to Hudson's cbservation
ZT?_?; however, ne choline-phosphatase with optimum pH of over 8.0 could
be obtained. Comparing the speed of hydrolysis of choline-phosphoric
acid with that of other ﬁpbstrates, the use of dilute semigal fluid as
enzyme solution increased the speed slightly over the enzyme solution
of purified seminal fluid. This observation led to an assumption that
the semen contained a factor which contributed to the acceleration of
hydrolysis. The ¢itric acid cantain;d in seminal fluid reportedly
activates the hydrolysis of choline-phosphoric acid z:%_?; but in the
present eiperimant, fructose also exhibited similar effects, partic larly
at & final concentration of 0,25 M. Some investigaters / 20-28 7 assumed
that phosphoric acid is transferred between choline-phosphoric acid and
fructose, but the experiment revealed no evidence that would confirm
such phenamenon,

During the present investigation, the author discovered two types
of ¢holine-phosphoric scid which exhibited different reactions toward
fructose. It is believed that a number of analytical procedures emplayed
in this experiment has almost completely clarified the differences bet-
woeen the two. The analysis of their emission spectra revealed that they
contained nunercus metallic impur;tiesg although the quantitative deter-

mination was beyend the ability of such.procedure. Together with the
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results of other analyses, these motallic cnnstituentﬁ were believed to
be the cause of the difference in tﬁa behavior of fructose in enzymic
hydrolysis. Aﬁnng them, most responsible was tin which was found in
sample No, 1 but not in sample No. 2. In fact, strong inhibitory effects
of divalent stannous ion on seminal acid phosphatase was confirmed, and
the degree of its effects was comparable to that of sodium flucride or
L~-{+)-tartaric acid which has been known to possess similar action.

There are a nunber of literatures discussing the inhibitery action of
metallic ions on enzyme activity / 24-28 /7, but none includes divalent
stannous ion as one of them, The guthor conducted experiments specifically
to examine the effect of stanncus ion on seminal acid phesphatase, and

the effect of fructose on its inhibitory action. As a result, it was

. revealed that the action of divalent stannous ion was suppressed by

fructose to a noteble degree. ‘Thus, the acceleration of the hydzrolysis

of sample No. 1 by fructose was interpreted as the result of fructose
suppressing the inhibitory effect of divalent stanncus ion on the hydrolysis.
Tetravalent stannous ion failed to show such an effect, Regarding the
fact that fructose completely suppresses the inhibitory action of divaiént
stannous ion whereas it partially controls the similar action of sodium
fluoride or L-(+)-tartaric acid, such an assumption may be permitted that
the different behaviors of fructose are derived from the difference in

the mechanism of action toward these compounds, Experimental results

;150 demonstrate that the suppressive action of fructose on the inhibitory
effect of divalent stannous ion 1s exhibited only with seminal acid phes-
phatase. For instance, with seminal acid phosphstase, the effect of
fructose shows no change when other substrate is used, whereas with
erythrocyte acld phosphatase, divalent stannous ion inhibits the reacticn,

but its action cannot be suppressed by fructose, The differentiation
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of the iscenzymes of human geminal acid phnsyha;asg and erythrocyte acid
phosphatase has been discussed in a literature / 24 7. The results of
this investigation may be providing a new approach to such an attempt.
What must be taken into consideration is the possibility of the
inhibitory action of fructose on divalent stannous icn bein.g marely
dus to the degeneration of a protein,’ Calcuigting the protein levels
of the enzyme sclutiocns based on the enzyme protein level and the degree
of ﬂilutian with 0,02% egg-white albumin, erythrocyte acid phesphatase
showed the highest protein level (0.46 mg/ml}, followed in rank by
seminal acid phosphatase (0.24 mg/ml1), and ﬁ-glucurnnidase showed the
lowest level (0.21 mp/ml). 1If the inhibitory effect on divalent stannous
ton is derived from the general degeneration of proteins, sﬁch an effect
should be stronger wifh smaller amopnt of protein. On éhe contrary,
stannous ien showed no appreciable effect on A-glucuronidase whereas it
exerted inhibitory effects on the acid phosphatases to an equal degree.
Thus, the effect of stannous icn is assumed to be specific to each enzyme.
According to the pH-activity curves of two choline~phosphoric acid

sumples, the optimum pH of the hydrolysis of choline phosphoric acid by

. semina] acid phosphatase is approximately 5.6, Compared with the curve

of sample No, 2 with divalent tin, the curve of No. 2 with fructose and
divalent tin shows a shift of the optimum pH to the acidic side, in the
vicinity of 5.0. This indicates that the action of fructese is infiuenced
by the pH value. The affinity between acid phosphatass, the substrate,

and the inhibitory substance is said to be controlled by the pH value £ 297,
and the Kn value also varies according to this factor /30 7. Thus, the
above-described experimental results can be related to the.fact that

fructese exerted some sort of infiluence on the gction of the inhibitory

substance at pH 5.0.
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fhn difference in the velocity of hydrolysis of two choline
phosphoric acid samles ahserveé when maleic acid buffer solution w#s
present, and the difference in the dsgreé nf suppressive action of dextrose
on stammous lon mu} be related to the cooperative action with other

metallic impurities, but the exact cause is undetermined at the present.

CONCLUSTON

1. The chemical difference between twn'chnlina-phospharic acid
samples which exﬁibited different behaviors in their h?drnlysis by seminal
;ﬁid phosphatase were investigated, and the cause of the difference was
pursued.

2. The emission spectra of the two samples revealed that ﬁample No. 1
contained a trace of tin. |

5., With sampie Np. 2, divalent tin exhibited strong inhibitory
effects on seminal acid phosphatase, but such effects could be suppressed
campletely hy fructose. Thus, thedifference in the speed of hydrolysis
between the two samples was associanted with the praﬁance of divalent tin
in sample No. 1. |

4, The hydrolysis of No. ! could be accelerated by sugars other
than fructese, e.g., glucosamine, D-ribﬁse, D-galagtose, lactose, mannose,
but not by dextrocse. On the other hand, in the hydrolysis of sample No. 2,
even dextrose suppressed the inhibitory action of stannocus ion

| . The ‘inhibitory action of NaF or L-{%}-tartaric acid on seminal

acid phosphatase wexe still noted.even with d-glycerophosphoric acid or
phenyl-phospheoric acid as the substrate, but tetravalent tin exhibited no
inhibitory effect.

6. The inhibitory action of NaF or L-(+)-tartaric acid on seminal
acid phosphatase could not be controlled by fructose,

7. The gctivity of human erythrocyte acid phosphatase was alsco
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inhibited by divalent stannous iom, and the inhibitory effect could not

' be controiled by fructose. The activity of preputial A-glucuronidase

of white rat showed no appreciable change in the presence of divalent
stennous ion or fructose.

8. The pi-activity curves of the two sampies indicate that the optimum
pH for the hydrolysis of choline phosphoric gcid by seminal acid

phosphatase iz 5,6 - 5,75,

. The author is sincerely grateful to Prof. Mabuchi and Dr. Shirai,
assistant professer, for their advice snd guidance., Grateful
acknovwledgement is due to the Faculty of Obstetrics and Gynececlogy and
the Faculty of Urolegy for the supply of enzyme samples. '

Py. Miake of Shionogi Laboratory and Mr. Tsuji, Scientific Laboratory,
Hygo Prefectural Police Headquarter, kindly performed the infrared
absorption spectra measurement and the measurement of emission spectra,
respectively, for this investigation. The author is grateful for their
cnoperatibn.

The summery of this paper was presented at the 36th General Meeting

of the Bicchemical Society,
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SPECTROSCOFIC DE TERMINATION OF MANGANESE,
COPPER, ALUMINUAL, LEAD AND TIN IN CEATAIN
VEGETABLES AND BERRIES

{Spekiral' goe upredelenic marganise, medi, alynminiya,
#vintsy i olova v nekoloryvieh orosichalh yagwdukii

Z.1. Tikhonova and V. A. Fore

Fiest { FeCiicivay ) Mopeow Afcdlcal Insitee ut e Order OF Labine anpd €Le Fased
Banger of Labox N

Man needs delinite amounts of various trace elements in a2ddition te
food and water, and there 15 henes a need for the estabslishmmen) of divtiry
standards fur these elements, Huwever, their cantent in various Foomdsunia
is sti]l inadeguaicly known. Dvestigators working in this field are
increasingly resurting to the atulytical method of cmisainng Spesirodeny
{Zore and Tikhonuya, Stavbun vl al ;s Gubovieh and fBul'zkaya; Sokoling,
because of its Acourucy, Fapitity, and e pessibilnty of e somuttaneous
determination of several elements from (he same sampie,

In an carlier puper tZore and Tikhonava) we repored an the anpectrny -
copic determunation of fead, copper wnd tin iy frah and Niah progesyes,
Thia cammunication descrilivg our method For the dimylancogs LAUEY SRR IO
qpectroscopis detelniination of Mancne=so, cappeer, slibmoum, icad HIVE
tin in vegetabies and Werrwes,  The methad wa applicd tr thw dete rming e
of the above ¢lements in ten kinda of vegotables sanl berries, viz., O,
potatoes, gartic, dill, surrof, crabberry, Hueipean blick curronts, "Ll
berry" mountain ash, [Surbus melannes Bpns ), dop rose berries, 4.,
perslmmon.  The oaly avartable dull an these four elements refor i
potatoes apwe three of these elemonts in onions ol dill PStovteen ot Wl ),
quantitative studics huving been made of most ol the above-muentioned
elements 1o the mhor boerees and vegelables, Semijgquantitutive SPECLius.
eopic determinations laporovimate ussesam. nts] of some of the vegewahl.x
and berries we investiguted have been deseribod by Hokalova.

Our unaiytical inethed was a5 follons. The pogrduct was hrowght te a
comant weight at 1001 —L03*, ther ashed in a multie furnuee st 40D -+ §514-
The ash (20 mg) was placed m the crater of o carbon clecirode 3.5 mm
deep and 3 mm in diameler., Thoe sampl wag compasted By wetting wit
a drop of alcohol, dried and coated with colloulion. Then the sample
wag ignited inan a.¢c. arc with & current of 10 ampoand with am electrode
gap of 2mm. The spectrum was photographed with a [ilger sprctrogtunl
of mediutn dispersion, with a siit width of 0 0415 mm, on "spectroscopic

type 11" photographic plates with un SXPOIUFL of L't s5e¢,

[

The D!emums were dele rmined by the fllowing lines: Bln—3605.7A, Cy-
3273.96 A, A} —3082.2 4, Ph—2835.07 X and 8n - 2B3Y. 9 A, The intens ity of
lines was determined with reference 1o backgrown withan Mg-2 microphoin-
meter, The guantitalive determination of the elements investivated was
perfarned by the metiod of three standards {Prokof'ev), The calibration graphs
for each element wory constructed by means of prepared standards with
foncentrations of 0,001, 0.01, 0, 1and ! ™. The slandards were made with a
mixture of the salts NaCl, KCI, Cuyf PO, L. INFL PO, approximately
corresponding Lo the mean concent rations of sodium, polassivim, czleium,
Phogphorus and echlarine in the praducts investigated {Petrovskii),
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The spectrogcopic sensitivity was 0 QDNS 7 with reference to ash
{002 mg per kg freah weighl) for manganese, copper and lead, and
0.001% {0.84 mg per ! kg fresh weight} for aluminum &nd tin.

The error of cur method was within 6% for the determination of coppet,
fead and tin, and 10% for thwe detevminution of mangancae and aluminemn
{reliability cosfficient, 0.58). Concontrations of Inanginese, coppot,
aluminum, lead and tinin the producls investigated, determined by mean

of the method elaborated, are listed (s the table, Whers data are nol sheser

in the table, the concontration was 100 iw te be measured by the metho
uged, There wus vutiation in the cancentration of trace vlements in vy
product, hecausc the producis were grown under a variety of condilions
and on different soils. Average dala are presented.

Amang the producis investigated, the highest MARZENEsSe concentralbons
were found in cranberey, dill and dog roge (see table], The highest
concentrations of cupper o¢owrted in Dlack eurvams, Jill and dop rose,
and those of aluminum io dil), black currunts and "black-berry" mountum
agh. The resulls are in agreemaent with dats previously reported by olber

investigators with respect tu their arder of magnitude (Kogan and Naayroy,,

Siovbun et al ), using nenspectrescopic oF spectroscopic meliods,

For a fuller picture of the content of (race ¢lements in the products ]
investigated we made gualitative speciroscopie determinations of the
follawing 21 clemoents: Ao, Ph, Sn, 5i, e, Al, T1, Ma, Cu, Zn, Co, Ay,
Cr, Ag, Mg, V. K, Ca, Na, Pamd 5r, Lvevy prodgucl conlamed all or
rearly all these elements, Al the cloments investigated were dotecied i
black currants and "black-berry™ mouuntain ash, sorrel lacked anly cobaly,
garlic lacked coball and silver, and dog rose and dill lacked molybdenu,
and silver, while unions and potatoes lacked ecobalt, chromigm sod Silyey,

The method can be used for simultuneous speetroscopie determinatum
of manganese, copper, aluminum, lead and tin in vegetnble produces,
The findingz may be of help in the eslimation of the content of trace
elements in foodl,
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Can Characreristics, Metal Additives, and Chcldting Agenns
Effect on the Color of Canned Wax Beans

J. P. ¥Yag Burez and D. L. Dowuning
Deparimend al Fumd e and Teehnobepey, Xew York dtule Agronliural Eggutiment Statios, eroell Tulversity

Gengty, Xew York 14400
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COLOR OF CANKED WAX BEANS continued

WULTS AND DISCUBBION
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Chemica! Inactivation of Streptomycin

R W, FAN DOLAR AND Q. L, CHRINTENNON

TABLE |
. i r— —_— ——=—= == S—
R. W. Yar Dofah wnd G. L. Christenson , — Miainal Iabibitiag Tpp
From the fesenrch Laboraturics, the W, 8. Merrell Co,, Agewt [lyd rchiorice P VAT b
Cincennati, Din ] - e L
—
Recaiving .‘Il.jr 22, 14 L 1 I'I:I;l,'..r'ml. 40 = By 5‘,‘]
Patpwinais prmasyosnate G035 & _— <h <5 <A
IxTRODUCTION Poimodum permuygmnsta 0.025 ¥ I mp, fml. <5 <5 <%
The problem of inactivating streptomycin is of intercet in the L ¢ mpfml. | 350 00 |
hvelepment of & suitable sterility test s well as in the atudy of the Potwsium porimiate 0.05 AF i <5 <5 | o
mode of aclion und chemieal nature of this antibiotie. Pustuedun periniale 8,05 M tmgfml. | <6 <5 <
A preliininary repurt on the effect of cystine. 2-pminoutlunal hydrochloride and . Logjml. | 570 2800 | g
tiglyenttic weirl va streptomyrin Atl ptroptothrivin hay indirated that sirepto- Nitric ackl 1.0 & il 00 - | i
et is reversilly inmclivated by cpsteine atd that the inaclivaiion ia not & propery Nitrie acid 1.0 ¥ L g . o0 - 2t oy
b sliﬁh}-ﬂ [}-I ECMIL itar Timitesd la l:'}'!!-ll'-‘"ll'! I:l}.. firink of el {2}, in ﬂ-"'lr!.'ﬁll?ﬂ. with
"Ml stikies, foursl that eadwiyl gy rengents wach v hvdrexcytsmine and 1 mg fail, 420 >800 | 38y
~nirariiazide canae romplels inactivation. Danovick d al. (4), have extened Uueae Wl peroxide 0.3% ey F0% pe
hlies withe the rarboy | reagents semicaringide, 1hinseriearlazide, h.‘f‘]m’!"!‘““'“" H;wlmpm proatde B30 1 mg./ml. &5 250 e
Pt dilrile sl hydrazing hydmle, comBrming and amplifying previous eheerva-
o fhes penetion of Unse wgents with streptosiyain. More feoently G nnetive- L Y mgfml | 440 »000 | s
ol E el pein by sevemnd mnducing agenty, some of which ane ineluded in thin sl o 0.5 15 s 2
0k b Lo Deseitud 1oy Fomli e al. (3). slinm chiratis 0.57 1 gt fmlk 7.5 an 124
¥ . H . \ v o 1 La-
. tablap |.n;, th':sf“ obuscrvations we have troaled utn-]ntom;nrf;;:'z i A p t ol o 5800 -
% winlions with a lurge number of agents, both oxidizing an Bromine! - <8 < | o
Mining, in an attempt to study innetivation in terms of such re- Eromine! ! mgfeal. | 440 =800 | oo
1"-'Tilu15. .
i —_— 1 mgfonl | 400 »BO0 ] a
_ L ErIMENTAL . Potoasium chlaraty 1.005¢ — <5 <3 <h
F bty of streplomycin Jplrmeddorile swore propneeed from s dry material havisg Putassdum chkorste 1LOSE lmgfml | 400 > 500 B0
;IT'III:IH!y af 2009250 afmp. il wers wdmised with sielivne of the agenis lated in
. ok T sl TE T emehs emse (he epptsentrad e inlicbed in the Lites s (he fusl - | mg.fmd. Fm = A (1]
_:"’“-"“ratiﬂnn aftior mixtura wilh tho atreptomyein sobations. Afler allowing do FPolwswdum chromnals 54 —_ <5 <5 <
Ml fur 1o g husury AL reom emperdizes, | subatioes wens mbmdtied Gor aeay by Povwiym theomate 505 Emgfml. | 330 = 50 55
“Biditive mgar dilution alveak tesiinique patiermad afler that diserilasd by Wakeman : .
W Heilly (43, Dihations were nasde in erenwents of 10-3057, with the pereontage -— 1 ugfml. | 230 >0b0 | B
S Ndg derrnving aa the dilabinns incressed. Ll wigiogd inhibiting dilaten v Putamium bichromate 5550 — i ol s
4] ke hat dilution at which grenter thea S054 baelerdosinds of e el organinim Putaseium birlaamate 5650 1mgful, | 375 LUt X0
"Turng, .

7 L Gamphon shken with 145 Brein ©C1, Exems e remurved altor oo by shaking .
with cyclulexiers:. . —
1 Condluead st pH 2.0, . g



BTREFTOMYUIN INACEIYATION ]
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Budivm hypophusphite 4005 1 mg.fml. 7.5 7.5 T4
—_ ) 1 mgfml. | 380 > 1000 600
Swdinmn hisulfite 1095 -— 140 18n 180
Pumliumg bisulfite 1055 1 mg./ml. m 325 13
. _— Lmg/mt. | 250 >500 > 5600
. $annere rhloride 5.0, — % 180 1))
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" Venyed alter two hours® lime. fce Fir 1.

I“:'_“'ui-r range of coneeeiralione of ench sgend was copboyed but, Inr sake of brevily,
¥ 1 Joweat comeenirations found efveliva ave lited In the Falien. Sinop pame of
";"":Tlmﬂ were, in Lhemselven, backerioslatia in the coneentrations employed, and
b niinimal bantericetatic dilution values for the sl rcpituneyein solution varicd
'h-rl']llt I'l:um tay Lo day, there are incluilid in the tables, a8 rostrol ynfues, the

: iu,l‘_'“'-ltllt! thintinns of the strepfomyvin aml the hogent. Thos, the mindind
" “"P-’-_ difudion values Bated for any ene combination aml the eontrob themnd

Milubnesl wnrder identicnl Aasay sonditivna.

I o IDacosmon
r“ Table I are listed the effocts of B oxidizing ugeats. Potassium
Manganate nngd potassium periodate were very effpctive in de-

10 K. W. YAN DOLAH AND G, L. CHRISTENION

atroying streptomyvin and had Hélle or ne bactericstativ wifyy .
themaelves under the runditions of the test in th concentray,
employed. IL should be pointed out thalk potassuwm

while bactericidal, is immediately reduced by constituenta of 1, .h: :
agay. Nitrie acid nlse was offiecelive inm deatroying streptomyein h:
bacterivatelie concentrations were necesary, 1ydrogen peroxil, ]
sodium Lypochlurite had intermedicte offects whercas the FCTLAini gy
reagents had oo apparent effect,

% STREPTOMYCIN REMAINING

CONTACT TIME [IM HOURS]

| mg. Bireptomyein fee. + J.0% Cyaleing
————— — 1 mg. Btrepiomyan/ee. + 2.0% Cysicine
=+ — 1 =« = | mg. Bireptomyecio /ec. + 3.0% Cywieine

Fio. 1. Effuet of Contart Titno on the [naclivaliva of Btreplomyrin by Cyeiake

T'he mechanism involved here is probably one involving asidatie
uf the streptomycin moleculs by rather specific strong oxidante rathe
than the interference with an enzyme system. This is best exemplids
by tho cficet of prriedate, the action of which aon pelyhydrusy oo
pounds is well known.

In ‘Fable II are Hsted the offects of 7 veducing agents. Inchudn
amnong these are cysteine atd hydroxylamine which, it is recogbizni
may react with stroptomyein throngh mechsnisma other than redu-

S



ATREFTOMYCIN INACTIVATION 11

Uon. Df the ngents tried, sodium hypophasphite in high comeentrations
aawad essentinlly eomplote innctivation. Sodium bimlfite, cysteine,
Wydroxylamine, stannous ehloride und sodinm hydrosulfite roduced
the bacteriostalic action aud changed the antibacterial speetra, while
andium shinsudiate had bo effect. OF considerable intereat i3 the change
in antibacterin? spectrn which is best exemplified by sndipm hydro-
salfite. The adiition of this subistunee, while baving little differential
haeleriontatic elfect in sell, consed 3 markesd drop of the activity
agiinst Eschorichia eolf amd Staphylococeus aureus vt had little eflcet
o the aetivily agaiost Beeilive sublilis, A possilile explanstion for this
Hleet may lie in the reversal of interference with specific engyme
“Witems, The efficary of sodivm hypophosphite may be attrilasted to s
frnbination of reductive action aml indibition of streplomywvin by
Phigigtes ns described by Schatz and Wakstman (5) and Womlrf
aul Fosier (6, 7).

A faetor in the inactivation of streplimyein by cysteine which lhas
wt been proviously deseriled i3 the time cffoct, Fig. 1 shows that
*veral hrmrs are nocessary for the eorzplete reaction to take place.
. The soulis wonld indieate that, in this case, the inuetivation mmust
Pureed theongl reaetion with the streplomysin motecule rathor thun
T!n'mr;;h interfurence with an enzyme syslem voncerncd with antibicwsiz,

Wiher study of this reaclion, with rogard to imline revirsnl (1), nlter
Prlunmod euntaet time, would scem desizable in clarification of this
Mstulnle,
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SUMMARY

'; The effects of a oumber of compounds, both exidizing and re-
“eing in noture, on the antibiotic nctivity of strepiomyein have boen
'j*‘ﬂl!riqu_
' 2 Inugtivation of streptomyrein may not logically be aseribed to an
"izing nor reducing mechanizm, but results from o spectfic reaction
" 4N interference mochanism.
3-‘ Potassium permanganate and potasicum  periodute are very
Peilic jn eliminotion of the antibiotic action uf streptomycin. The
ey and specificity of these #genta suggesty their use in develop-

12 E. W. ¥AN DOLAN AND G. L CEEITTENAGH

ment of sterility tests or cliemical asaxy procedurcs for lﬁ-amm
(B}- )

4. Several hours are required for the insctivation of Wreptotayed,
by cysieine. This fact in sigrestive of & chomicel reuction betwiny
rysteine and streplomycin, rather than & revorsal of the mechanivg,
ontibiogis by eystcine.
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A Study of the Effects of Zinc and Tin Administered Orally
to Mice over a Prolooged Period

MarGARET WALTERS and F. J. C. RoE

Chaster Becity Resarck Fastisure, bnssinre of Cancer Rescaveh; Royal Concer Hogplaal,
Futhar food, Lowdan, SWD, England

{Received 19 September 1364)

Abstvact—Mive which received 1000 or 5000 ppm tin as sodium chlorostannate in drinking
wader oF 3000 ppm tin as siannaus oleale in their diet experienced a lower incidence of malig-

ot lymphama, hepatoma and pulmonary adenaoa th.'m unfreated controds, and showed no
other untoward effects.

Mige which received 5000 pom zine as zine oleate in the diel developed severe anasmin,
Accordingly the level of zinz cleate was roduiced o 1250 ppm. Prolonged feeding at this bevel
e ta increass the incidence of nadignant lymphoma or polmonary sdenomats above contrel
brels, A sliazhi but probably ingisniRcaor e reass of wpatontats was reconded. The inclision of
1000 or 3000 ppm zinc a8 zine sulphute in e drinkiog waler did not kead 1o an increased inci-
dence of tumwurs zi any sile.

INTRODUCTION
There have been few long-term toxicity or carcinogenicity tests of inorganic tin or zinc
slls, degpite the occurrence of these metals as contaminants in food which has been canned
o gored in palvanized containers. It was because of the lack of adequate chronic toxico-

Togica! studies and because conned food had been indiscriminately accused of causing

anoer {House of Londs, 1961} that the experiments dascribed below wers undertaken.

EXFERIMENTAL

Materials.  Sodium chlotostannate, Na,5nC1, 5H.O (technical grade}, stannous oleate
i, H,,C00),8n (technical grad:), zinc sulphate ZnS0,.TH,O {Analur pgrads) and zine
skato {C;H,,CO0),Zn (technical grads) were obtained from British Drug Houses Led.
{Pfocle, Dorset).

Animaly.  Chester Beatty stock mice were used. During the experiment the:.r wers housed
in medal cages, 4-6 per cage.

Baic dice.  The basic dict fed to all groups was prepared from a meal-mix supplied by
Mesirs, Diron, of Ware, Herts., to which “Bemax™ stabilized wheat germ {Vitamins Ltd.,
Crawley, Sussex), arachis oil (British Pharmacopoela Standard, from Savery ard Moore
iul., London} ard Vitamin A arnd D concentrates (British Drug Houses Lid., Poole,
Dwrstt) were addzd. The basic diet had the following percentase composition: meal-mix
(wheat Maur, 63-7 ;cascin, 11-4; milk powder, 5-0; chalk, 1-3; sult mixture, 0-8; and yeast, 2:3);
“Bemux” stabilized whent germ containing carbohydrates, protein, B vitamins, manpanese,
tan, copper, essential amino acids, 2-5; arachis oil and vitaming A {40,000 E0}and D
00 L)Y coneentrate 50, Zine and tin salts were mixed into the dizts of groups 3 and &
{rde kifra). Enough tap water was added ta the dry diets to make a dough wim:h was fed (o
e mite ad fib.
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Test diets

Additions 1o basic diet. Stannous oleste (3t-2% g/kg) and zinc pleate were added to the
basic dict and fed to groups 3 and 6 (including W) respectively. The level of Zing olose
began st 50 g/kg basic diet, but was reduced after 3 months to 25 g/kg, and to 125 kg
after 8 further 3 months, because of deaths from anaeria, :

Addirions {0 drinking water. Sodium chlorostannate Was dissolved in distithed water and
given a9 drinking watcr to groups \ and EW (15 gf1) and to groups 2 and ZW (3 gf1). It was
prepared freshiy each day because of & slow-Torming gelatinous precipitate. Groups 4 and 5
ruceived respectively 22 g and 44 g zinc sulphate/] of distilied water as drinking watst.
Groups 3, 8, 6W, 7 and TW were given tap water.

Experimental design and conduct.  Newly-born litters were aflotted randoraly to thel
dictary groups (groups 17} shown in Table 1, The lactating mathers and sucklings received
the diets up until the time the young were weaned. When the young mice were removed
from their mothers they were numbered on the cars and rehoused in boxes of 4-6 according
to grovp and sex. Thereafter they co ntinued to receive the same treatment as they had beiore
wolning. _ .

Tahle 1. Dosage schedide of zine and tin in mice

Oroup . Died : Drinking watsr

1 and 19 Baaic diet 15 g soddium chlorostannatef distilied waler
{3000 ppm Sn)

Tand IW Basic diel 1 g sodium chlorostannatef] diseitled water
1100¢ ppm 5n)

3 1125 g stunnous olea sk basic diét Tap water

{5000 ppm S} '

4 Basic dis1 12 g zine sulphateL distilled water
{5000 ppev: Znj

3 Basic dice 44 g rine sulphatefl distilled waler

. {1000 ppm Zn)
& and SW 36 g fwhich was reduced to 25 g Lhen Tap water

to 125 ghzinw oleatefky basic diet
(5000 ppm Zn for 3 meanths: 2500
pom for 3 menths; then | 150 ppm
untif end oF ¢aperiment)
T aed THY Bazic dict " Tup water

Clroups I'W, 2W, 6W and 7W were introduced during experiment following heavy Iosses of mice in firn*
§ wiks caused by an epizoctic of estromelia, :

An epizootic of ectromelia in the mouse colony caused the deaths of several mice during
the first & weeks of the experiment, The survivors were vaccinated with sheep lymph and
any animal which showed a negative or accelerated response was killed. Many apparently
healthy mice were sacrificed for this reason. Bocause numbers were o depieted rew group
of weanling mice (4-5 weeks of age) were set up to supplement groups 1, 2, 6 and 7. Thes
supplementary groups ar¢ shown in Tzbles 1 and 2 0s groups W, 2W, W and 7W. Weatr
lngs were used at this stage because they were uvailablc and newly-born litiers were not.

The mice were examined thoroughly once each week throughout the expsriment and mere
cursorily each day when they were fed. They werc weighed once every 2 wecks. There wastie
appreciable difference in the rates of gain of body weight between test and control groups,
except that mice in group & which became anacmic during treatmeant were severely stinted.
Surviving mice were killed | yr after the start of treatment. -
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CHRONIC TOXICITY OF ZINC AND TiN TN MICE a3

Al mice which died during the experiment or which were killed st the end of the experi-
=t wore subjected 1o a thorough post-moertem examination, Lesions which were probably
o popsibly neoplastic were taken for histologieal examination. Stomachs were routinely
dlmrided with formol saline. After fixation they were opened and examined macroscopi-
mdy aad micrascopically for tumours and other changes in the forestomach and glandular
wpillatiam.

RESULTS

I sl groups most of the deaths which occurred during the first § weeks of the experiment
woot due, directly or indircctly, to ectromelia. There was excessive mortality in group 6. At
post-mactem examination most of the mice in this group shawed marked annemis. Blood
oo the arbitnt sinus of 4 mice selected at random from group 6 had & harmoglobin content
of soly 40%, of the control level. The packed cell volume of the blood was correspondingly
v, Approximasely 17 of the 30 deaths in group & beiween the time of weaning (week 4)
nd week 15 of the experiment were due to anacmia.

Tablc 2 shows the incidence of tumours of all sites in mice which survived for 45 weeks
ot more. The findings in animals whicl died before week 435 of the experiment foflowsd a

smilsr pattern. There was no sex difference in tumour incidence either before or afier week
8, :

Tatie 2 [Incidence and 1rpes of tumowrs in micr srriving 45 werks of 2inc or ta Ireaimenrs

‘No, of mict with®

Ho. of mice
kiled during ’ Malignant Lung
G weeks 43-53 Hepatoma Iymphoma ' adenoma
N

i ¥ - I 2

™™ '3 - - I

1 ’ 1 - 3

. ™ 1 1 i -

3 : »- 5 I n
Totd.... % HI19%) X51%) 1912315

: ZINC .

| b7 3 2 5

9 ' 3 4 ¢

& 1t 1 I 5

w I 3 1 4
) Totad. N LIN7-B) HIH%) IM3I1-3%5)

. : CONTROL
T 19 I 2 a
. 5 2 1

~ Toml..,. 24 He2$%0 Hizs% ) m«l-'.'x}

W olher amouTs developed with the exception of | hzemangioma {subcutaneous) in groap 2.
P footmote to Tabde 1.

Sections of forestomach epithelium from mice in different groups were examined for
Iﬂml of hyperplasia. No differences between any of the treated or control groups were
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DISCUSSION

The toxicology of zinc and tin has been fully reviewed by Browning (1961). The signs
of spute zine poisoning in animals (dogs, rats, mice and guinea-pigs}are enteritis, tremors and
pasalysis; the less acute effects are lack of growth and anacmin, Heler & Burke (192
found that 2500 ppm zinc, as zinc chioride or zinc carbonate in the diet, was without effect
on rats, but in experiments reported by Sutton & Nelson (1937) and Smith & Earsan (1946}
Zink, at the kevel of 10,000 ppm, causid anaemia in rals when fed as zine carbonate in the
dict. The acute toxicity of zine to the rat was shown by McCall, Mason & Davis (1961} to be
aBected by the sourca and level of the dietary protein. The only toxic effect observed in the
present expesiment was anaenia in the mice fed zinc olcate at levels of 2500 and 5000 ppm
of zine. '

Outbreaks of acute poisoning attributable to the preparation of storage of food i
galvaniscd contziners have becn teported in the British Medical Journal £1923) and by
Callender & Gentzkow (1937), Dornickx (1933) ard Brown, Thom, Orth, Cava & Juarez
(1964). The zinc content of the food was of the order of 300 ppm and the acute symptoms
wers hausza, vomiting and diurchuca, There are no records of chirohic poisoning,

With regard to the carcinogenicity of 2inc, tlie results reported in this paper do not con-
frm those of Halme (196}). He claimed a high tumour incidence in both tumouwr-resistant
and tumour-susceptible strains of mice given from 1 to 2UG mg of zing/l {i.c. 1-200 ppm) of
drinking water. Halme (1961) did not stz in which form the zinc was administercd, Only
in one ¢ase in the present experiment did the incidence of twnours in & test group exgeed
that of the controls; 7 out of 23 mice in groups 6 and 6W (zinc aleate in diet} developed
hepatomala, as compared with 3 out of 24 controls. The difference is probably not signif-
ant.

Zinc salts induce teratoma of the testis in fowls {Guthrie, 1956 & 1964) and, in combina-
tion with various hornone treatments, testicular tumours in rats (Riviére, Chouronlinkov &
Guérin, 1959). No testicular tumours were observed in the present experiment.

The levels of zing tested were greatly in excess of the United Kingdom recommended
levels in food (50 ppmy, beverapes (5 ppm) ard edible gelatin {100 ppm) (Feod Standards
Committee, 1953}, Higher levels of zinc may occur natucally in some: animal and vegetable
products, e.g. herrings, shell-fish, crustacea and cereal and animal offals, and after the

slorage of fod, particularly acid and saline liquids in galvanized containers, which has been
shown fo cause acute paisening. There is no evidznce lrom these experiments that zinc at
any level in food is likely to be carcinogeme, . .

According 10 Browning (1961), large doses of inorganic tin cawse injury to the central
pervous system and pastro-intestinal disturbance. Heddon {1958) founsd that rats injecied
fwtraperitoneally with stannous chlotide developed the classical lower-nephron Jesions of

. heavy metal peisoning. Organic tin compourds may produce cerebral oedema, paralysis,

skin irritation and inflammation of the bile ducts (Barnes & Magee, 1938; Barnes & Stoner
1958). No toxic efects were observed in mice treated wilh tin in the present experiment.

There are no reports in the scientitic literature to suggest Lhat tin i carcinogenic. Even
the implantation into the subculanecus tissues of tats of tin foil Fziled to ¢voke the appear-
ance of tumours, whereas similzr subcutaneous implants ol several other metals pave rise to
sarcomata (Oppenheimer, Oppenheimer, Danishefsky & Stout, 1936). The resulis of the
prescnt experiment provide further support for the view that tin is sale from the point of
view of carcinopenesis.
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Ugp 10 1943 the maximum permitted level of tin in cponed food in the United Kingdom
was 286 por. This recommer.dation, made in 1908, was based not on the results of biological
researgh bt on. the fact that levels rarcly excesded this during routine canning of & variety
of food products (Food S1andards Committec, $952). In 1953 the permitted maximum was
redword to 250 ppm (Mitnistry of Agriculture, Fisheries and Food Trade Press Notice No.
_ IS537) “since 2 high tin content in food would be contrary to good commercial practice™.
— Before the imtroduction of lncquering, the tin content frequently rose during prolongad
seaage to lovels much in excess of the telerated maximem (Monior-Wiltlams, §930) but
sewsdsys the tin content of food in unopened cans rarcly rises above 40 ppm (Adam &
. Honer, 1937). The tin content of food Jeit in an opened ¢an may rise 29 & result of oxida-
; tiwe processes (Glassmann & Barzutskaya, 1923). The levels of tin employed in these long-
: term tests were preaily in excess of those likely to eccur in canned food. There was no
rridence of chronic toxicity nor of the development of tumours in the mice a3 & result of the
irettment.

———
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Etmde des Effets du Zine et de I"Etain Administrés Oralement & des Soxris
Pesdant uor Périnde Prolongée :

PRbmamd—Dhn. souris qui togurent FXO0 ou 500¢ pom détain som forme de chiorostannate de
soclium dang Kt eau de boisson ou 5000 ppm d'étain sous focme d'olénte sianneus dans Leurs
sfinents prbseniirent une tendance moins marguée aux lyniphemes, hipatomes ¢t sdénomes
pulmomiites malins que celles fui o mgurent-aucun taitement, ot ne manifesidrent aucun
atra affet mocif.

Chex des souris qui regurent 5000 pom de zinc sous forme d'oléate de 7ing dans les aliments,
i s& produsit une séver: anémis. En conséquence on réduisit 2 dosa de zine & 1250 Ppm.
La prise projongie de zinc § ceite dase n'éleva pas la proportion des lymphormes mating su-
desupt du wiveau 1touve chez les Enoing. On nota une |&gkre augmentation du nombre dey
hdipatenies, vraisemblabloment sans signification. L'addition de 1000 ou 5000 Ppm de ning,
nous forime de sulfate, 4 I'eau de bofssen pentming la formation de lwmeuss &0 aucun paoint de
r .

Ustersuchung der Wirkung Langzeitip Oral an Miuse Verabreichten Zinks and
Xinos

Lanwmrenfvung —An Miusen, die 1000 oder 5000 ppm Zinn als MWatriumchlorstannm im

Trinkwasser oder 500G ppm Zinn als Zinmiil -eleat im Fulier erhiclten, wurde e im Ver-

Mhwich zu unbehandelier Kontrolltieren vermindenies Aufireten maligner Lympharne, Hepa-

one wnd pulmonaler Adenome ohne ungiinstipe Nebenwirkungen beobuchior.

Bei Miusen, diz 5000 ppm Zink ols Zmkaoleat im Futter erhielten, entwickslte sich schwere
Anlimbe, Der Gehale an Zinkaicat wurde deshalb auf 1250 ppm sermindert. Die Iingere Yera-
brafctumg dieser Dasis bewirkee keine grésscre. Hinflgkeit maligner Lymphome und pulmonaler
Adenoms im Yerglcich 2u don Kontrelitieren, Eine geringe, aber wahrseheinlich nicht signifi-
kante Zunatymo der 1izpatome wurde beobachier, Die Verabreichung von 1000 oder 5000 ppm
Zink ais Zwksullat im Trinkwosser fiihrie nickt zu gehiuftem Aufireten von Tumarsn ity
mgndeiner IACperegicn. .
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SIMULTANEOUS SPECTRAL DETERMINATICON OF
LEAD, COPPER, AND TIN IN FRESH PISH
AND VARIOUS PRESERVED FOODS
by

V. A. Zore, Docant, Z. I. Tikhonova,
ABsistant

1. M. Sechenov Medical Institute (I Lenin Order),
Moscow .

The dutefmination of lead, copper, and tin in
food products is of practical interest. The use of chem-
ical methods for solving similar problems is tedious; in
consequence of this, we decided to use the spectral meth-
od to which are inherent high sensitivity, rapidity,
accuracy, and feasibility of determining several ele-

ments in one sample.

The methods used by us consisted of thaffollow—
ing: 2-5mg of the product in question was dried in a
degsicator at 100-105°C to cbtain stable weight and
was then incinerated in a muffle furnace at 4ﬂﬂ—5ﬂﬂ°ﬁ.
The ash prepared in this manner, 20mg in guantity, was
ﬁlaéed in the recess of a carbon electrode (depth 4mm,
diameter 3mm) and was incinerated with an AC arc at
142 current. The spectrum was photographed with a.
Hilger spectrograph of medium dispersicn on "spectral

III" type plates with an exposure cf 60 seconds. De-
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tearmination of the element was carried ocut on spectral
lines for lead 2833.07 A and for tin 2839.99 A. The
intensity of the lines was determined with respect to
the background on an M¢-2 miercphotometer. Quanti-
tative determination was carried out via the three

etalon method (V. K. Prokefyev, 1951).

In order to plot graduvated graphs, étalons were
made with concentrations of the eleméhts in guestion
of 6.001, 0.01, and 0.1%. Serv@ng as the base of the
etalons was a mixture of NaCl, KC1, Ca3{PD4)2 salts,
gimilar in sodium, potassium, cﬁlcium, magnesium,
phosphorus, and chlorine content to the mineral com-
position of the product in guestion (N. Ye. Kagimova,

1961).

The sensitivity of spectral determination consti-
tues 0.0005% with respect to the welight of ash taken
for analysis {e.g., in conversion for 1 kg of fresh
fiegh with 1.2% ash content, the amount of element dis-
covered constituted §.05mg}).

The ;cuuracy of the method used was established
by mixing in certain concentrations of the elements in

gquestion to ash free of these elements; and subsequent

. 192
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reiterated determination of these elements by the
lpsctfal method. Similar verification of accuracy via
spectral methods shnwea that the gquantities of lead,
tin, and copper did not deviate by more than #5% from

their actual content in the ash.

A determination of lead, tin, and copper was
carried out for fresh fish received from the Moscow
commercial network. Average findings are shown in
Table 1.

Table 1

Content of Lead, Tin, and Copper (in mg/kg) in
Fresh Fish hc;arding to Spectral Analysis Data

Pish Ash content,%{ Lead Tin| Copper
Flounder...| 1.2 0.150 {0.100(0.500-1.730
Hﬂlibut.--- 1-1 ﬂ.l—z-ﬂ G-E30 D-4GG‘1-43D
Cod {small}.| 1.0 0.200 ——= |0.660
Bream......| 1.2 0.12% (0.150(0.270
“ﬂvﬁga----. 154 u»z?n —_ ﬂo3ﬂﬂ_1-ﬂ4u
Ocean perch| 1.0 0.400 0.170(0.4560
_Bprat(frash] 1.4 ——— ——r 0.200-0,700

The absence of an element in a sample indicates
that its concentration is bhelow the sensiti?ity of the
method used. Quantities of lead, tin, and copper found
by spectral method for fish which were studied earlier
agree in magnitude with data of other authors (i. L.
Adamova et al, 1949) who used other {non-spectral}’

methods.
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table 2 shows average findings of determinations
of lead and tin in canned foods from the same batch,
stored for different pericds of time at 18-22°C.

Table 2
Content of Lead and Tin ({in mg/kg) in Canned
Fooda as a function of Storage Time {average

ta). _
Foocd | Ash Lead | Tin
Product Content, storage time, months
] 6 jl2 ag 6 |12 30
pelamida in
tomato sauce 2.4 0.58(1.3111.72|131|230|312
gcad in oil 2.2 0.20]0,31[0.76|113|152|262
aardines in
oil : 3.8 None None|1.14| 931130311
chastik in
tomats sauce 2.64 10.32(0.70]2.20(190[220[377

A quantitative determination of lead and tin was
algo carried out for sprats. A batch of sprats (20
jars} was divided into two groups. One group was stored
in a refrigerator, the other - at room temperature.

Moreover, sprats were studied that had been stored in

'glaas jars. Research took one month. Analysis data

are shown in Table 3. A slight discrepancy in find-
ings of lead and tin determination for canned foods
witﬁ the data of other researchers can apparent}y be
explained by the tremendous variations in the.canteﬁt
of the elements in question in the fish; as well aé
by different storage conditions (I. Kotlyar, Y. P.

Berdankina, 194l; A. P. Kizivetter, 1940).

4
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Table 3
Content of Lead and Tin (in mg/kg) in Sprats
an a functicn of Container and Storage Con-
ditiona. (Average Datal.

“Container and Ash Content, | Lead Tin

torage Conditions ?
'Iptl%ﬂ in glass jar. Il None 6.6
spratse in tin can,
kept in refrigerater 11 "o 10.6
gprats in tin can, :
kapt under domestic
conditions. .. iisaa 11 0.8 58
heads, bones, and
sprat brine, kept
under domestic con-
GitionsS. s vivscnauan 36° 1.7 360

Thus, in consegquence of our research a methodolegy
has bean developed for aimultanecus spéctral determin-
ation of lead, tin, and copper in food products. The
gensitivity of determination of elements in ash dis-
persion constituted 0.0005%, acéuracy - 5%. These
methods enable fairly rapid (2-3 hours for a single
sample and 10-15 minutes for mass analysis) determin-
ation of the content of the elements in gquestion in

food products.
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OAHOBPEMEHHOE CHEKTPAJILHOE OMPEAENEHHE CBHHU,
MELI H OJIOBA B CBEAEI PLIGE W HEKOTUPBIX KOHCEPR 1y

Rouenr B. A 3aps, acencrert 3. H. Tuxoncay |
M3 1 Mocknecsorn opacss -Terula MOAMIMECWIDO ITCTHTYTA sdenn 11 M. Cewew- .,

Onpezencriie cRUMA, MELH I VORI B NEKESHX APCIYETAX MREACT, )
afer npakrTiieckui nnrenee, FHlenoaeiosanne ann peitentd nOJ00HLL
A3y NHMIMCCKIX MOTOA0R POMOILIKO, BCACICTENG UEFO MEL DELLAN wp)
MEHTL COSRTPATHIRNE METOM, RODOPUMY CRuBCTHECHIE BGCORIR YYRrv;:
TEALROCTE, OLCTROTL TOnCTh IF BOTHORMOCTE  GIPeICIRTE B
BPO0L ICCKNTLIG 20181, .

TIPUMENCIIT R RiME WETOLIRG SIKTKHAATCN B CICAYRHIEM: 2-—
HECABDYEMOrD HEOIVKEA CYUNMG A cvimibiuy wkadey apar 100—105
WOVIYMEHIE ONCENSRHOES Becd 1 0RTIAn T MYiealGE e apn o
!50"). Mpatro e retney yagiy ofinaiey WEY I KIRNecTRe 20 s tEngeny,
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